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PREFACE. 



The question, whether a Key to a work on matnematics 
facilitates the acquisition of knowledge, is one about which 
there is much diversity of opinion. If the business of 
teaching were pursued as a profession — if the teachers in 
our schools and seminaries looked to no other employment, 
and gave their entire thoughts and time to the business of 
instruction, they would have abundant means to prepare, in 
the best manner, all the exercises for their pupils. 

But, as yet, the case is far different. Teaching, with most 
mstructers, is an occasional and temporary business, and not 
a permanent profession. Eng^lgeii," genesally, in preparing 
themselves for other pursuits, ani-atittje sartio thne; ^ving 
instruction in various branches of'jeclueatijpo, the.y have nei- 
ther the time nor opportunity for,that'^<5afefUl^preparation. 
which is needed, and must, ther^fpfd, iy^il ^^©fli^elves of all 
the aids which they can command. 

It was not intended, originally, to prepare a Key to the 
Elementary Algebra, but the urgent request of many teachers 
has changed that determination. 
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4 PREFACE. 

It was not tbougb't best to work out tbe simple examples 
wbicb are given as illustrations, nor tbose wbich aie given tc 
perfect tbe scbolar in tbQ mechanical part of algebra ; anc 
bence tbe work in tbe Key is limited to the questions only 
These alone, it was supposed, presented difficulties in the 
statements, which are fully given, leaving the solution of tbe 
equations to be made by the pupil. This will obviate mud 
of tbe misuse to which a Key may be applied, should il 
chance to fall into the hands of the student. 

Tbe large figures at the head of each page point out tbf 
corresponding page of the Algebra 
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(fPage 111. ) 

( 13. ) 

Denote D's share by x. Then, by the conditions of the 
question, 

a? +360= B's share, 

and 2a?+720--1000= A's share: 

but x=: D's share, 

and 360= C's share ; 

hence 4a: +440 =2520, the whole estate, from which 

equation we find a;=520. 

(140 

Let a;= the share of each daughter. Then, by the con« 
ditions of the question, 

2a?= the share of each son. 
Also, since there are three daughters and two sons, 

3a?= the amount received by the daughters, 
•nd 4x=s the amount received by the sons ; 
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■ 

Also, 7»+500= the amount received by the widow; 
and 14s+500=7500, the whole estate ; and from this 

last equation the value of x is readily found, equal to 500 

(16.) 

Let x=z the number of women. Then, by the condition* 
of the question, 

jc+8= the number of men, 
and 2a:+8+20= children: 

but X = women ; henco 

4x+3G=l80, the whole number; from which 
we find 01;= 36. 

(16.) 



Let x=s the share of the youngest brother. 
Then «+40= 2d son's share, 

ar+SO^: 3d son's share, 
! '■ a:+120= 4th son's share, 

ar+160= 5th son's share, 
and 5a:+400=2000, the whole estate; from 

which we find ar=320. 

(17.) 

I Let the share of A be denoted by x. Then, since A's 

share is to be to B's as 6 to 11, it follows that B's share wiU 



be y of A's. Hence 

•^=- B's share, 
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and a;+--,-a;+300= C's share. 

6 

oo 
Hence 2a: +±^+300 =2850, the whole estate; 

6 

from which equation we find a:=450. 

(18.) 

Let X denote the number of paces taken by the first per- 
son, from the time of starting till the distance between them 
is 300 feet. Then, the number of paces taken by the second 
will be represented by 5a;. But since the paces of the first 
are 3 feet> and those of the second 1^ or f feet, the distances 
travelled will be 

3a;= the distance travelled by first, 

3 15 

and -x5jc=-o^= the distance travelled by second , 

2 ^ 

15 
hence — a;— 3a:=300, their distance apart; from which 

2 
we find a:=66f ; that is, the person who steps the longest 
will have made 66| paces ; and since each pace is 3 feet, 
he willTiave travelled 

66§X 3=200 feet. 

15 
If, instead of subtracting 3^ from — x, we had written tne 

equation 

15 
3j:--^x=300, 

we should have found 

x=— 66|, 
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which would have shown that the second person travelled 
farther than the first ; which is indeed proved when the 
distance travelled by the second, minus the distance travelled 
by the first, is positive. 

(19.) 

Let X denote the number of days which they worked. 
Then, 2«= the number of dollars earned by carpenters, 

24a; 

-7r-=12ap, the amount earned by journeymen, 

8 

.^=2ar, the amount earned by the apprentices. 

4 
Hence, 16a;=144, the whole sum earned; whence we find 
«=9. 

(20.) 

Let the sum at interest be denoted by x. 

4 
Then, -«= what bears an interest of 4 per cent., 
o 

and -«= what draws 5 per cent. 

Then, since the interest which accrues on any sum for a 
year, is equal to the sum, multiplied by the rate, divided by 
100, we shall have 

-a? X ^» what the first produced, 

5 100 125 

15 1 
and -a?X a?, what the second produced. 

5 100~~100 
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rml 4 1. 

or 400a!+125a;=36750000, or a;=70000. 

(21.) 

There are several ways in which this example may be 
solved— 

First. We see by the conditions, that the first cock will 
discharge one gallon in a minute, the second cock half a 
gallon in a minute, and the third cock one-third of a gallon 
in a minute. Hence, the quantity discharged by the three 
cocks in a minute, is equal to 

. 1 1 11 „ 

Then, — gals. : 60 gals. : :1m.: 32^ minutes. 

But, to resolve the question in a general way, without re- 

gard to the contents of the cask, let x denote the part of the 

cask which would be emptied in a single minute. Then, as 

the first code would empty ^ of the cask, the second jj^ of 

it, and the third ^hi of it, in one minute, we have 

1^ _1_ 1 

^"■60"'"l20"'"l80 

^' ■ *~360"^360"*"360 

11 



or a?=:r 



360 
Now, as ^^ of the cask is emptied in one minute, it v 



10 [ 112 ] 

evident that to empty the entire cask will require as many 
minutes as the number 1 contains ^^ ; Juit ij, 32^. 

^ (22.) 
Let the number of tree^ in the orchard bo d9u>?i.ed by x 
Then -a:= apple trees, 

-orrr peach trees, 

1 

-x= plum trees, 

o 

120= cherry trees, 

80= pear trees, 

and a:=--a;+Ta:+^a?+ 120+80 

2 4 

from which we find d;=2400. 

(23.) 

Let the number of sheep be denoted by x. Then, by ob- 
serving the statement of the last problem, we have 

1 1.1 1 
which gives a:=1200 * 

(24.) 

Let 07= the value of the horse. 

X 

Then — = *^® value of the saddle, 
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and a:+^=132, 

which gives a?=sl20.* 

( 25. ) 

Let X denote the amount of rent last year. 

_, 8a: 

Then, -—-r equal the excess of the present over the past year, 

and the rent of the present year will be expressed by 

8x 
a:+YQ5=1890, 

which gives a;=1750. 

(26.) 

Let x= the number. 

Then, a?— 5= the difference, and 

|x(a:-5)=40, 

or 2x— 10=120, or a=65. 

(27.) 
Let ' X s= the length of the post. 

Then, 7a;+-a:+10=a? 

from which we have ^ a: =24. 

( 28. ) 

Lci x= the number. 

1 1 

Then, ar—Tap— -ra?=66, 

4 5 

from which we have x-= 120. 
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(29.) 

Let the number of beggars be denoted by x. 
Then, by the conditions, 

3a: —8= the amount of money he had, 
also, 2x+3=z the amount of money. 

Hence, 3a?— 8=2ap+3, or a;=ll. 

(30.) 

Let a;= the amount of money which he had. 

Then, T'*= what he first lost, 
4 

and a a;+3= what he had left after borrowing. 

4 

Then, --x+3 3a;+12 , . , , , 

4 = — what he lost the second time, 

and this taken from fa? -^3, or what he had at the commence- 

ment of the second game, will give what he had left : that is, 

3 3a?+12 ^^ 

4^+3— 1^=12; 

3a;+12 3a:+12 

— w-*'^' 

from which we find x=z20 

(31.) 

Lei a: denote the amount laid out by each. 
Then, ic+126= what A had, after gaining, 
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and 05—87= what B had, after losing. 

Then, a?+126=2(a;-87)=2a;-174, 
from which we find a: =300. 

( 32. ) 

Let X denote the sum which he had at first. 
Then a: —2= what he had after spending, 
2 



2a:— 4= what he had after borrowing, 
and 2a;— 6= what he had after spending at second tayem, 
2 



4a?— 12= what he had after borrowing, 
and 4a;— 14= what he had after spending at third tavern, 
2 



8a;— 28, what he had after borrowing, and 
then, 8a;— 30^.=0. 

Hence. a;=3|^.= 3^. 9cl, 

[ Page 96. ] 

(11.) 

Let the money of A be denoted by a;, and that of B by y. 
Then, by the first condition, a;-f 40=5(y— 40)=5y— 200; 
by the second, a;-f-y=120; 

from which we readily find a:=60 and y=60. 

(12.) 
Let ff = the father s age, and y that of the son. 
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Then the father's age, twenty years before, would be repre« 
sented by re— 20, and that of the son by y— 20. Hence, , 
by the first condition, a:— 20=4(y— 20)=4y— 80, 
by the second, a:=2y, 

from which we find x and y. 

(13.) 

Let X = what the elder had, and y = what the younger 
had from the father. Then, 

by the first condition a:— 2;ar=y+1000 ; 

then, by second condition, a:—jar-f2000=2(y+ 1000— 500) 

or 4a:— a:+8000=8y+8000— 4000, 

or 3a:=8y— 4000, 

from which the value of x and y are easily found. 

(14.) 

Let x=i what John, and y= what Charles had* % 
Then, ar— 15=y+15, 

and a+15=15(y-15)-10, 

from which we have x and y. 

(15.) 

Let «= A's salary, and y= B's. 

Then, ar+y= 900; 

1 1 

by second condition, ^""To^^y+To** 

from which we obtain x and y. 
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[ Page 1 00. ] 

(12.) 

Let x=: the value of the first, and y= that of the second* 
Then, by the first condition, ir+7=3y, 
and, by the second condition, 5x=y+7; 
from which wo have x and y. 

(13.) 

Let the numbers be denoted by r and y. 
Then, by 1st condition, Ca:=5y, 

and by the 2d, a?— 1 =y— 2 ; 

from which we have a? =5 and i/==6. 

(14.) 
Let the numbers be denoted by x and y. 

By 1st condition, ar+2=3Jy; 

13 

or, a:+2=-pr ; 

By 2d condition, ^=ry-}-4, 

from which we find a?=24» and y=8. 

(15.) 

Let the present ages of the father and son be denoted by 

X and y. Then, 

by 1st condition, «— 12=2V) 
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by 2d condition, 4(y--12)+12=x+12j 

from which we have rr=72 and yi=30. 

[ Page 106. • 

(4-) 

Let X and y denote the numbers. 
Then a:— y=7, 

and a;+y=33 5 

which equations give a?=20, and y=13. 

(5.) 

Let a= the greater and y= the lesser part. 
Then, by 1st condition, a;+y=75, 
and by 2d condition^ 3a:=7y+15 5 

which give sc=54, and y=21. 

(6.) 

Let x= the wine, and y= the cider. 
Then, by 1st condition, a?+y _^_^^^_ 

and by 2d condition, x+y ^ 

^ ' -3^~5=y; 

from which we have a?=85, and y=35 j 

[Paffe 107.] 

(7-) 

Let 0;=;= the number of guineas, and y=s the number of 
moidores used. 

Now it is evident that the number of pieces used, of each 
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kind, multiplied by the number of shillings in the piece, will 
give the number of shillings paid in that partix;ular kind of 
money. That is, 2laf will be the number of shillings paid in 
guineas, and 27y the number paid in moidores. Then ob- 
serving that the whole bill jS120=2400j., wehave, 
by 1st condition, a:+y=100, . 

by 2d condition, 21a?+27y=2400 j 

which give jc=50, and y="50. 

(8.) 

Let 07= the distance travelled by the first, and y= the dis- 
tance travelled by the second ; 
Then ar-fy=:150. 

But since the first travels 8 miles, while the second travels 
but 7, the distance which they respectively travel will be in 
the proportion of 8 to 7 : that is 

J? : y : : 8 : 7; 
or 7ar=8y; 

from which we find a;=80, and y=70; and if the entire 
distance travelled by each be divided by the distance trav- 
elled each day, the quotient will be the time, 10 days. 

<9.) 

Let x=s the number cast for the first, and y= the numbei 
cast for the second. 
Then a:-f-y=375, 

and ar— y=91; 

which give ff=:233, and ysl42. 



2 
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( lO. ) 

Let x=: the value of the poorest horse, and ys that of (bit 
other: 

Then, by 1st condition, a>4-50=2y, 
and by 2d condition, y+50=3x, 

^vhich give a;acj^30, and yB:j840 

(11.) 

In this example, we must bear in mind that the minute 
hand goes entirely round the face of the clock, while the 
hour hand passes from one hour to the other : that is, ^ 
minute hand travels twelve times as fast as the hour hand. 

If, then, we suppose the face of the clock to be divided 

into twelve equal parts corresponding to the hours, and x and 

y to represent the distances passed over by the hour and 

minute hands, from the time of separating until they are again 

together, we shall have 

12x=:y, 

and y— a:=I2 5 

since, when the hands come together, the minute hand will 
have gained the entire twelve spaces on the hour hand. 
Multiplying the second equation by 12, and adding them to- 
gether, we have 

12y=y+144, 

144 
or y=__=13^i: 

that is, the minute hand will have gone once around the tace, 
and 1^ of the hour spaces in addition ; con«eguently the time 
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re<|mred will be 1 hour, 5 minutes, ^ of 5 piinutes, or ^ of 
one minute. 

If we subtract the second from the first equation of condi 
tion, we have 

lla?= 12, and a?= — ^lA » 

that is, X i» equal to 1 and ^ of the hour spaces, which, re 
duced to time, gives^ 1 hour 5|t minutes, as before. 

(12.) 

Denote by x the portion of the beer which the man would 
drink in a single day. ' 

Then, by ibe conditions of the questidn, the man and wo- 
man together would drink ^^ of the cask in, a single day, and 
the woman ^ of it :' hence; what the man would drink must 
be equal to the differenbe ; that is, . 

^11 30-12 18 1 

A — — — •^"— — SS- 



1^ 30 360 360 20* 
that is, the n»n will drink ^ of the beer in a single day, and 
hence, the whole of it in 20 days. 

Let the fresh water to be added be denoted by op. Then 
the amount of the mixture will be denoted by 07+32. But 
the addition of the fresh wa(er will not increase the quantity 
of salt in the 32 lbs. of salt water ; hence, the a:+32 pounds 
of the mixture will contain one pound or 16 ounces of salt. 
But by the conditions of the question, BZ lbs. of this mixture 
are to contain 2 eonces of salt : ' 
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hence, x+32 : 32 .: : IGom. : 2oM. ; 

consequently, 2x+64=512 5 

or x=^^24f. 

(14.) 

In this example, we must bear in mind that if the rate ot 
interest be divided by 100, and the quotient multiplied by 
the principal, the product will always be the amount of in- 
terest. ^ 

Let «= the greater part, and y the lesser. 
Then a? +y= 100000; 

also, = what the larger part produced, 

and ^=a interest of lesser part ; 

100 - 

consequently, +-Jl=4640, 

^ -^ 100 100 

from which we find «=64000, and y=36000. 

(15.) 

Denote the number of votes received by tne successful 
candidate by x, and the number received by the other, by y. 
Then, by the first condition, af—y= 1500. 

Had the first received |^ of y in addition, the second 
would have received y^}y=fy) ^^^ ^^ should have 

1 3 

a.-{--y=3XTy-3500, 

or . 4a+y=9y-^ 14000; 

from which we have a:=6500, and y=5000. 
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(16.) 

Let x= the value of the gold watch, and y that of Xhm 
silvei watch« - 

Then, a:+25=3iy=-y, 

y+25=|+15. 

that is, 2a?+50==7y, 

and 2y-|-50=a:+30, 

from which we nave a?=80, and y=30. 

(IT.) 

The separate figures which are placed by the side of each 
other, in oirder to express any number, are called digits. 
Now, from the relative value of these figures, resulting from 
the places which they occupy, we can easily see how the 
numbers may be expressed. For example, if the number is 
expressed by two digits, then the fir^ figure on the right, 
plus ten times the second figure, will always give the num- 
ber. Thus 36=3X 10+6 ; and 87=8X 10+7, &c. 

If the number is expressed by three figures,^hen one hun 
dred times the left-hand figure, plus ten times the middle 
figure, plus the right-hand figure, will express the number. 
Thus, 246;=lQOx2+10x4+6=200+40+6=246. 

Let x= the left-hand digit, and y= the other. 
Then a:+y=ll ; 

also a;+13=3y, 

from which we have «=5 and y=6 
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(18.) 

Let x=r the number of gentleman, and y=s the number of 
ladies. Then y— -15= the ladies who remained, and ac-*45 
= the gentlemen who remained. And, by the conditions of 
the question, 

a;=2(y--ir})-=2y— 30, 
and 5(x— 45)=:y-15, or5ar— 225=y— 15, 

from which we have ar=50, and y=40. 

(19.) 

Let x=: the value of the horse, and y=s: the number of 
tickets. If he sells the tickets at $2, he will receive $2f, 
if at $3, he will receive $3y. 
Then 2y=:a:— 30, 

and 3y=ar+30, 

which give «= 1^, and y=60. 

( 20. ) 

Let x=z the amount of wheat purchased, and y^s the 
amount of rye. 
Then 100ar+75y=11750cenU, 

also 100 X jx+75 x ry =2750 cents, 

or 25a;+15y=2760 cents, ^ 

from which we have jp^SO^ and y=50 
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[Page 116.] 

(6.) 
Let Xf y, and z denote the. separate ages of A^ 6, and O 
Then a:==2y^ y=32r, 

and a:4-y4-^=140; 

from which we find x=84, y=42, and ;y=:14. 

Or, this example may be sdlved with a single unknown 
quantity. Thus : let t=z C's age, then ■ 

Cs age = «, 
B's age =; 3jp, 
C*s age = 6*, 
and «+3*+6x=10a?=14a, 

whence x= 14, 

Let x= th« cost of the horse ; y= tho cost of the har* 
ness ; and z:=i the cost of the chaise. 
Then, x+y+2==£ijO; 

also af=2y, and z=:2(x+y) ; 

from which we find the several answers. 

But we may resolve the question by means of but a single 
unknown quantity. Thus, let x= the price of the harness* 
Then, ar= th^ cost of the harness, 

2x= the price of the horse, 
and 6x= tho cost of the horse. and harness ; 



Alsa, x+2x+6x^9x:=i£60f or x=je6 135. 4J. 



44 
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also 



[8.] 

Let X, y, and z be the three parts. 
Then, ap+y4-*=fc36, 

11^11 

or 3«=2y, and 4y=3^; 

Irom which we find x=i8f y=12, and j;=16. 

This example may be resolved by only two unknown 
quantities. Thus, let x and y represent the first and second 
numbers, then will 36— op— y denote the third, and we shall 

have 

1 1 

2*=3y> or 3a?=2y, 



and 



1 36--a:— y 
3^= 4" 



, or 4y=108— 3«— 3y; 
firom which we find x and y, as before, equal to 8 and 12. 

(9.) 

Let ar, y, and z represent, respectively, the parts of the 
work which A, B, and C would do in a single day, and let 
the whole work to be done be denoted by S. Then, in ono 
day, A would do xS work, in two days, 2xS work, in threis 
days, 3xS work, &c. ; and the same for the others. Hence, 
by the conditions : 

SxS+ 8yS=zS 

9xS+ 9zS^S 

10yS+10yS=:8 
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nd, by dividing by S, we have 

I0y+10:?=l 
from which equations we find 0;=;=-^^, y=^^, and zzji-f^^ 
the parts of the work that each person will do in a single 
day. 

Then, if each can do iii one day the part of the' work re^ 
presented by each of these fractions^ it is plain that the num- 
ber of times which 1 contains each of the fractions, will ex« 
press the number of days in which each person would do 
the whole work« That is : 

1 720 34 — 

A would dp it in j^= -59-= 14— days, 

1 720 ,^23 _ 

7^ , , 

1 720 7 



720 



( lO- ) 



Let «^ y, and 9 denote the sums with which each began 
to play. 
Then «+y+2r=600, 

first game, «+^=^y»* 

3 
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1 
Becond game, «+^-*'a=je; 

from which we find £s:$300, y=$200, aad ssstlOO. 

(11.) 

Let X, y, and s denote the sums possatsed bj aacb. 
Then «+y+*=3640, 

second condition, ff+400=:y— 400+320, 
third condition, y+140=s— 140; 
from which we have «=s800. yr=1280, and ssl560. 

(12.) 

Let x= the amount of the bill, ys the amount possessed 
by A, and z=z the amount possessed by B j and let it be 
remembered that C has $8. 

Then, first condition, y+j*^«, 

second condition, s+lzsx^ 

y 
third condition, -+8=«; 

from which we have «=$13, y^lO, and zssVl* 

(13.) 

We may again remark here, that if the rate of interest be 
divided by 100, and the quotient multiplied by the principal, 
the product will always be the amount of interest* 

Let X denote the rate of interest received on the 1st sum. 
Then, x+l, and x+2, will be the other rates. Let y denote 
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the capital of the first; then y+ 10000, and y4- 15000, wiU 
denote respectively the capital of the second and third. 

Then, by Ist condition, ft/_^(^+^J x(y+ .•.»000)— 800 , 

' , • 

and, by 2d condition, ^^^^d^X (y + 15000)- 1500 

Thatia, iry=a:y+ 1 0000a? +y— 70000, 

and ^ ary=a;y+ 15000x+2y — 120000; 

or, 0=:10000a:+y— 70000, 

and 0=15000x+^2f- 120000; 

from which we find 0^=4 apd ys 30000 ; and henco tht 

other two sums are easily found. 

(14.) 
Let ar=s a daughter's, share, 
then 2x^=3 what, each son received ; 

also, 30?+^ ~ what the children receivodi 

3x+ 4x4- 1000= widow's share • 
hence, 6x+8ar+1000= 15000, 
or 14x= 15000- 1000= 14000, 

or x= 1000. 

(15.) 
Let the atun to be divided be denoted by «. 

Then, A's share=f — 3000, 



B's share=?-1000, 
8 



■> 



Cb Bharea!i--{.800. 
4 
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Then the «uii. «:=?+* .1-5— 3200, 

or 24ap=12»+8a:+ea?— 76800 

hence, 2x=76800> or jt=s$38400. 





[ Page 168. ] 






(10.) 




Let the nuniber be denoted by x. 




Then, 


^xi*=108; 




that is. 


ijp3=:108, ora?*:s= 


1296 


hence. 


«= •/i296=36: 
(11.) 


- 


> 
Let the number be denoted by x. 




Then, 


1 1 ,^ « 
ga?Xga?-rlO=3j 




that is^ 


^^10=3, or— .=3: 
30 ' 300 ' 




hence. 


'je3=:900, and ar=3 «/90< 


0a3C 



(12.) 

Let the number be denoted by x. 
Then, sfi+lsL^ +30} *, 
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hence, 2ar«+36=a?"+6j_; 

consequently, ^= >/25=:5. 

{ 15. ) 

3 

Let 07=? the greater : then -;X= the less. 

4 



Then 


. «»-(|c)»=28. 


that ni, 


a:«-^«=28, 


or 


I6a:2-9x«=448, and 7*»=448 ; 


hence, 


a!*=64, and «:;=8. 



(16.) 

5 
Let x= the greater ; then jjOC=i the less. 

25 
Then, a«+j2l^=584, 

and 121a2+25a;3=?:70664, 

hence 1^6x^=70664, and 4^=^484 ; 

hence x=22. 

(IV) 

Denote the age of the elder hyx; then ^^ ib* age of thai 

younger. 

Then «»-ia!2a6r240, 

Id 

and lei'— «'ss3840, or ar=sl& 

3» 
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[Pa?e 171.] 
(3.) 

Let X and y represent the numbers. 

X 10 

Then, a:y=:30, and -=3J=— ; 

from which we have a; =10, and y=:3. 

This question may be aolved by a single unknown quantity 

30 
Thus, if X represent one of the numbers, — will repres«i4 

X 

the other, 

«p 10 



10x30 
that is, a2= — r — =100, or x^lQ. 



( 4- ) 
Let the numbers be represented by x and y. 

X 

Then, xy^i^a, and -=5. 

if 

Then x=by^ and, substituting this value in the first eqaatioii| 
we have 

&y2=a, andy=V ^. 

Then, by squaring the* first equation, and substituting for y* 
its value, we have 

«»y»=«», and ^=a» j 
or aflszab^ and a?= v'S! 



4* 
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(6.) 

Let the two numbers be denoted by x and y. 
Then, by first co^idition, «2+y*=117 ; 
by second condition^ o^ — ^2=45 • 
from which we have «=9, and y=6. 

Let the two numbers be denoted by x and y. 
Then - afi+y^=:a, 

and a:*— y?2=i ; 

hence, «= \/ — o", and y == V^ ~T"* 

Denote the numbers by x and y. 
Then « : y ::, 3 : *4, or 4«=s3f. 

and *'+y==225j 

from which we have «=9, and y=:12. 

t 

Denote the numbers by x and y. 
Then x : y : : m : n, or n«=my, 

and ^ o^+y^^so*. 

Squaring the first equation, and muhiplying the vecond bf 
m', we have, by transposing ia the second^ 

and inPa*s=mV— my; 
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and then, by addition, we obtain 

, ma na 

and «=-—=== ; uso y=— ;====^' 

(9.) 

■ 
Let the largest number be represented by 2x ; then th« 

less will be denoted by «. We shall then have 

and ^z=::75y and a^s25, or a:=5. 

(lO.) 

Let the numbers be represented by a: and y. 

Then x : y : : t^ : n, or nxz=imy^ 

and «*— y'rpi*; 

I7I& no 

from which we find* «?=—;===:, and y==— ^3=:=* 

(11.) 

Let the amount placed at interest be represented by «• 

8 
Then T?^X«= the interest for one year, 

4 
and TTin^^'^ ^^ interest for six months. 

and e'=14062500, and a;=375a 
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(12.) 

Let «=: the number of women, and y= the number of boyB. 
Then « : y : : 3 : 4, or 4ara=3y. 



and 



3 



4' 
and ^4-y= the number of persons, 

= what the boys receive, 

and iy= what the women receive. 

Then f±y+2y=138, 

and a:+y+4y=276. 

Then jy+y+4y;=:276, 

and 3y+4y+16y=1104; 

or 23y=1104, and y=48. 

NoTX. This, it will be seen, is an equation of the first degree, and is 
plaeed among those of the second degree, to lead the student to have 
confidence in his own Inethod, and not to rely too implicitly on the ar- 
rangements of the aathor.. 



i 
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[Page 214.] 

(6.) 
Let «= the number of sheep which he purchased. 

1200 
or = the coAt of a single she^p in shillings, 

X 

1200X15 18000 . 
and •= = cost of niteen sheep. 

XX 

Then the number of sheep sold will be represented by 
OP— 15, and 2(x— 15)= the amount of profit. Now, had 
there been no profit, the amount received for the sheep would 
have been just equal to the cost, less the value of the fifteen 
unsold; and consequently, the amount received, less the 
profit, must be just equal to this difference. That iS; reducing 
to shillings, 

1 8000 
1080— 2(x-15)=1200 ; 

X 

hence 1080x—2ar»-|-30x=1200x— 18000 ; 

and, by reducing and dividing by the co-efiicient of a^^ we 

nave 

ar»+45x=9000; 
from which, by taking the positive value, we have «=75. 

(7.) 
Let the number of pieces be denoted by x : and by reducing 
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the cost and the amount received to shillings, we 6nd that he 
paid 675 shillings, and sold for 48 shillings per piece. 

Then, = the price per piece in shillings, 

and 4Rr== what he received for the whole. 

But what he received, minus what he gave, must he equal 

to his profits.; that is, to the cost of a single piece. That is, 

• „ ,„. 675 
4.8a?— 675= 

X 

and 48a?2 —6750?= 675, 

3 675 _675 
^' ^ "" 48 ^^"48 ' 

and by completing the square, 

675 (675)' _675 (675)« 
48 "^"^ (96)» ■" 48 "^ (96)« 

_1350 (675)» 
"" 96 "'"(96)» 

_ 1350+96 (675)' 
"" (96)« "*" 96 

_ 585225 
- (96) • 

Then, by extracting the square root of^both members, and 

taking the positive root, which answers to the question la Its 

arithmetical sense, we have 

675 765 



X 



96 "■ 96 ' 



675 765 1440 ,^ 
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(8.) 

Let X represent the digit which stands in the ten's place, 
and y the digit which stands in the unit's place. 
Then, 10ap+y=i the number. 

lOa+v 

By the first condition, ^=3, 

xy 

and by the second, lOx-j-y-i-lS^lOy+x f 

from which we readily find a;=2, and y=4. 

(9.) 

Let the number be denoted by x. 
Then, (10— a:)x=:21 ; 

hence, 10a?— a^=21, 

or, ar»— 10x=— 21, 

completing the square, as*— 10x+25= —21 +25=4 j 
hence, a:=5db x/4=5db2=:7 or 3 

( 10. ) 

Let the distance travelled by B be denoted by x^ then the 
distance travelled by A will be represented by oc+lS- 

Now, the rate of travel, or the distance travelled in a sin- 
gle day, will be found by dividing the distance by the number 
of days ; hence, 

X 

— x= what A would travel in one day, 

xO-r 

and - = what B would travel in one day. 

28 
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Now, the entire distance travelled by each, divided by the 
distance which each 'ravelled in one day, will give the time 
in which B travelled x miles, and in which A travelled «+18 
miles. But since the time was the same, 

a:+18 X 

7TT~/x+i8\ 

\15|/ \ 28 / 
and by reducing, 

(a?+18)x(a?+18)Xl5f=a;X«X28,^ 

or (ap+18)x(a?+18)X-j=aXa;X28; 

that is, 63ar'+2268a;-b20412=112a:*, 

or 49«"-2268«=20412, - 

. 2268 ^0412 

and (XT 0?= : 

. , , 1^9^ 49 ' 

, . . , 2268 , (2268y 20412 (2268)» 

completmg the square, aP^-^x+^^^^^+'^-j^ 

^. , 2268 , (2268)* 40824x98 , (2268)« 

^^ ^ (98)* (98)* ^ (98)« 

which, 9&^ perforramg the operations indicated, gives 

(P=:54 

(11.) 

Denote the less number by x» Then the greater irill be 
denoted by «+15 ; and we shall have 

2 • 

and, dividing by a?, a?+15=2a*, 
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and, by transposing, a:"— -a;=7.5, 

and, completing the square, ac^— .5jp+.06525=7»5635; 

hence, a?=.25db'/7.5625=3| 

by taking the positive root* 

( 12. ) 

Let the greater number be denoted by dr*and the less by y 
Then, by first condition, (ap+y)x=77 (l.)j 
by second condition, (^— y)y— 12 (2.) ; 
that is, a;^+a:y=77 (3.), 

and, a:y—y^= 12 (4.). 

By adding, we hare a^— y'+2acy=89, 

and, by transposing, ac*— y*=89— 2ary. 

If we multiply the first and second equations together, wo 
obtain 

. and hence «2_i^-- , 

xy 

Placing this yalue of a^^y' equal to that found above, and we 

have „^ ^ 924 

89— 2a:y= , 

xy 

or 89a:y-2a:*y2=9245 

and, placing xyszz, we obtain 

89z— 2;?2--924. 

and hence, by changing the signs and dividing, we have, 

2;'-44.5;?=— 462. 
Then, by completing the square, 
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^2_44.5;g,+495.0625=33.0625 ; 

hence, a^=22.25=fc v^33.0625, 

or z=22.25ifc5.75, 

or zssz*lSf or z=l6,5. 

Substituting the first value of s for orj^, in equations (3.) and 

(4.), gives x=7 and y=4t ; and substitjiting the second value 

;?=16.5, for ocy in the same equations, we find 

a:=yv/2, and y=-v^. 

(13.) 

Let the numbers be denoted by a^ and y^. 

Then, a7'+y'=100, (1.) 

and a;+y=14. (2.) 

From the second equation we have, by transposing, 

ay— 14 —y, and by squaring, 
a«=196— 28y+y2. 

Substituting this value in equation (1.), we have 

196— 28y+y*+y2---ioo ; 

and, by reducing, y^—lAyriz—AS, 
Completing the square, we have 

y2-l4y +49=— 48+49=1, 
and y=+7=tl=8; 

or, if we take the minus sign, then y=6. If we take y=8, 
we find x=6,and if we take y=6, we find x=iQ; hencPs iw 
numbers are 64 and 36. 
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(14.) 

Let the numbers be denoted by x and y. 
Then, x+y—24, 

and a:y=35(a;— y)=35«— 35y. 

From the first equation, we have 

» x=s24^y. 
Substituting this value in the second, we obtaip 

y(24-y)=35(24-y)-35y. 
that is, 24y— y'=840— 35y— 35v; 

hence, y"— 94y= — 840. 

Completing the square, y2—94y +2209= 1369, 
and y=47H-37=84, or 10. 

If we take the first root, 84, the value of x will be —60, 
and these two numbers will satisfy the two equations of con- 
dition. But the enunciation of the question required the 
number 24 to be divided into two parts, and this required 
that neither x nor y should have a value exceeding 24; 
hence, we must take the second value of yr=10. This gives 
«=14. 

(15.) 

ti the numbers be denoted by x and j 
^«, (c+y=8, (1.) 

and aj3+y3=152. (2.) 

By cubing both numbers of equation (1.), we have 

x^+3x^y+3xf+y^=5l2. (3) ; 
and, by subtracting the second equation from the third| we 
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have 3ap2y+3j&y'=360 ; and, dividing by >3, 

we obtain a^+xy^:s:l20j 

or fy(^+y) 3= 1 20 ; but, since in equation (1 .) 

«4-y=8, we have 

Combining this with equation (1.) we readily find ffx=:3, and 
y=5. 

<16.) 

Let the number of yards sold by the first, be denoted by 
a, and the number sold by the second by y. 

Now, if the whoJe amount received, y^r any number of 
things soldjhe divided by the number of things, the quotient 
will he thB cost of eeuih thing. Hence, if 24 dollars be divided 
by the number of yards of stuff sold by the second, the quo- 
tient will- be the amount per yard received by the first ; and 
for a like reason, 1^ divided by w will Ibe the amount per 
yard ^eieeived by the second* 

24 

That is, -^s what the first received per yard, 

and a^ what the ,eco^ received per yard. 

But, the first sold x yards, and the second y yards * and, if 

the amount per yard be multiplied by the number of yards 

the product will be the amount received. Hence, 

24 . 12^ ^^ 

y a? ^ 

and, by the second condition, y— «=±=3j or y=a;+3 



i 
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Then, by clearing the first equation of fractions, we hare 

and, by substituting for y its value, x+Z^ we obtain/ 

24r»+ 12i(»»+6a:+9)=35«(«+3) ; 
that is, 24a^»+12^a;2+75x+112i=35x2+105a?, 

and reducing, Ijaf^— 30x= — 112J, 
and, dividing by I^, we have 

a;2-20x=r-75; 

which gives, af=10±'5=15, or 5 ; 

from which we have the corresponding values of y=sl8, or 

(17.) 

Let the highest rate of interest be denoted by y, and the 
smallest by z. Now, as the incomes are to be equal, it is 
plain that the first sum put at interest will be the least, which 
let us denote by x. Then the larger or second part will be 
denoted by 13000— a?. Then, since the amount of interest 
on any sum is equal to the sum multiplied by the rate divided 
by 100, we have, 

by first condition, xx^=(l3000''x)x^t . 
by second condition, a:XT7j^=360, 

by third condition, ( 1 3000 -x)-^= 490. 

Clearing the fractions, we have 

iry=130005r— jBra:, (1.) 
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«^= 36000, (2.) 
and 13000y-*-a:y=4900O. (3.) 

If, now, we substitute the value of xz from equation (2.)» 
in equation (I.), we shall have 

a:y=130002r -36000, (4.) ; 
then, adding together equations (3.) and (4.), we have. 

130O0y=13000sr+1300O, 
or, 13y=13z+13, 

or, y=ar+l (5.). 

Now, to eliminate x from equations (2.) and (3.), multiply 
the first by y, and the second by z, and we have 

xy2=:3Q0O0y, 
and liOOOyz— a:ya:=490002r, 

and, by adding, 13000y2J=36000y+ 49000^, 
or, 13y2:=36y+492r. 

Now, 'substituting for y its value in equation (5.^, we haye 
. 13;e(2:+l)=36(2r+l)+49;?; 
that is, 1322+132;=362+36+49z, 

and ^-13^= 13 > 

by completing the square, we have 

Q2 72 ,(36)^_36 /36\» 
13 "^a3)^""l3"*"n3/ 



36x13 /36\2 



36 42 78 
Hence, ^= 13=*= 13 =13 =^- 

The negatire vabie of z is not applicable to the question 
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(2.) 

/=a— (n— l)r. 
Make a=r90, r=4, and i»=15 ; 

then, /=90-(15-l)4=90-56=34. 

(3.) 

/=a— (n— l)r. 
Make a=100, n=40, and r=2 ; 

then /=100-(40- 1)2= 100-78=22 

(4-) 

7=sa— (n— l)r. 
Make flr=:80, n=10, and r=4 ; 

then /=80— {10-1)4=80-36=44. 

(5.) 

/=a— (n— l)r. 
Make a=600, n=100, and r=5 ; 

then /=600-(100- 1)5=600-495=105. 

(6.) 

/==a-(n-lV. 
tlake a=800, n=200, anf r=2 ; 

Ihen /=:800- (200— 1)2=800-398=402. 
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[ Page 223. ] 

(2.) 

^ /a+l\ ' 

Make a=3, /=t27, and«=12 5 

3+27 
then iS=-~— X12=180. 

(3.) 

Make a=4, 2=20, and n=10 ; 

then S= (^--) X 10= 120. 

(4-) 

Make a=100, £=200, and n=80 ; 

« /100+200\ „„ „„„^ 
hen 4^= \ ) X 80= 1200a 

(5.) 

^=(^)xn. 
Make a=500, f =60, and «=2a ; 

then iS= (£^2±£2) X 20:^=5600 
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(6.) 



.=(f±*^ 



)n. 



Make a=800, 6=1200, and lisrdOj 

c / 800+1200 \ 
then 5-= \ ~ j X50=50000 
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(2.) 



r=- 



Make /=22, a=4, and n=: 10 ; 

22-4 18 
uum r= — ^-^— =r — =:2. 

10—1 9 

[ Pagre 227. ] 

(2.) 
/=a-j-(n— l)r. 
Make a =2, n= 100, and r=7 ; 

then *=2+(100-l)7='2+693:5:695. 

(3.) 

First, to find the last term. We have 

/=a+(n— l)r. 
and, making a=sl, n=100, and r=2, we have 
/=1+(1O0-1)2=1+198=199 5 

then S=(^)x«==-^-~^XlOO=10^^^ 
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( 4. ) 

To find the least term. We have 

/=a— («— l)r; 
and, making a=70, n=21, and r=:3, we have 
/=70-t21--l)X 3=70-60= 10. 

Then, s=(^^)xn; 

and, making a=70, /=10, and n=21, we have 

^ /70 + 10\ 
/S=(—^JX 21 =840 

(5.) 

To find the last term, we have . 

/=a+(7i— l)r. 
and, making a=4, n=8, and r=8, we have 

/=4+(8-l)8=4+56=60r 

Then ^ s={^)xn; 

and, making a=4, /=60, and n=8, we have 

^=\-2^jX 8=256. 

(6.) 

r= r. 

n— 1 
Make &=20, a=2, and 92=10, and we have 

20-2 18 
•"""lO-l^O^^' 
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b-a 
•b+l' 

Make 6=19, 4=4, wd >.kii ; then we hare 

19-4 15 „ 

bence, 4 . 7 • 10 • 13 • 16 . 19 form the series* 

(8.) 

Firsts to find the last term, we have 

/=a-(n— l)f 
Make a— 10, n=21, and r=J ; then 

/=10-(21-1)J=10-6J--=SJ5 
.1. c /10+3l\ ^, 30+10 ^, 40 ^^ 840 ,^^ 



(9-) 

We have the equations, 

a+I 



S 



= /— — JX«, and /=a+(n— 1)> 



''n these equations all the quantities are known, except a 
and / Substituting the numbers for the known quantities, 
we have 

2945=( ^"*"J^^ )xn, and 185=a+(»-l)6 
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From the second equation we have 

a=191--6». 

Substituting this value of a in the first equation, afler having 

cleared the fraction, we obtain 

5890= (1 9 1 - 6n + 1 85)», 

that is, 5890=191n— 6n24-i85n ; 

, 376 6890 
hence, tr — •^-»= ^— . 

o D 

Completing the square, we have 

, 376 (188)'_ 5890 , (188)* 

35340 35344__£ 

"" Q2 "^ 6~'~6^' 



188 . ^ /4 188 .2 



Then, n=+~d=V ^---q-^q 

, . 190 186 ^, 

that IS, n=-r-, or n=-^-=31. 

•D O 

Now, as the number of terms in any series must be ex- 
pressed by a whole number, we know that n cannot be 
fractional : hence, we must use the negative root as ap« 
plicable to the question, and, consequently, n=31. 
Then, /=?=a+(7i-l)r, 

gives a=185-(»-.l)r=185-180=5. 
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( 10. ) 

We have from Art. 1 42^ 

b-a 
•■-m+1- 

Making ^=5, and ass2, and m=9, we ksve 
from which the terms are easily fomid. 

(11.) 

We haye the formula, 
Now, as 1, and /=n; hence 

S=(l±I)x»=»(41). 
(18.) 

The formula, for the last term, 

/=a+(n— l)Xr; 
making a= 1, and r =2, we have 

/=l+(n-l)2=l+2»-2=2»;-l. 
Then, in the formula, 

substitute for / its value, and for a its value 1, and we have 

^ /l+2n-l\ 
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( 13.) 

In this example we know that the person must travel 
four yards to place the first stone in the basket, and that 
he must travel four yards in addition for each successive 
stone which he brings. Hence, we have the first term, the 
common difference, and the number of terms, to find the 
sum of the series. « 

First, to find the last term, we have 

/=a+(n— l)r. 
Making a=:4, n=100, andr=4, we have 

/=4+(100- 1)4=4+396=400. 

Then, S= (^) xn= (^^^^) X 100=20200 yards, 

which, divided by 1760, the number of yards in a mile, gives 
11 miles and 840 yards. 

[ Page 24:4. ] 

( 6- ) 

Here we have given the first term, the common ratlOt and 
the number of terms, to find the last term. 
Hence, /=lx2»=lX 512=512 cents. 

[Page 246.] 

(4.) 
In this example we have the first term, the common ratio, 
and the number of terms given, to find the last term and the 

sum of the series : 

/=1X2"=1X2048=2048. 



sa [ 271 3 

Then, to find the sum of the series, we haw 

5-1' 
in which /SS2048, ^=2, and a=l 5 hence 

^ 4096-1 ^^^^ 

5= =4095. 

1 

(5.) 

In this example we have given the first term, the common 
ratio, and the number of terms, to find the sum of the series 
First, to find the last term, we have 

/= 1X2" =2048. 

/<7— a 4096—1 
Then, 5=-^-—= 7 =4095 shillings, 

which 18 equal to JS204, 15^. 

(6.) 

In this example we have the first term, the ratio, and the 
number of terms, to find the last term and the sum of the 
series. We have 

/=1X39=1X19683=19683 cents. 

. Ig^a 19683x3—1 ^ , 

iS=-f-rr = ^ =29524. cents. 

U— 1 li 

(1.) 
In this example we have the first term, the ratio, and the 
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number of terms, to find the last term and the sum of ihe 

series. 

/=4X 8i*=4 X 35184372088832= 140737488355328. 
For the sum of the series, we have 

140737488355328x8—4 
^= -831 • 

that is, /Sf= 160842843834660, 

[Page 248,] 
(3.) 
First, to find the last term, we have 

and making a=5I2, and 7=7, we hare 

/=512x(i)«=5l2XY~j=J 

fTt. « a—lq 512—1 

Then, S^ - — -= — r— ^=6821. 

1-y I ^ 

(4-) 
1 irst, to find the last term, we have 

/=fl^6=2187x (i)«=3. . * 

rm. o o—k 2187-1 ^^^^ 
Then, S=^- — ^= = =3279 

(5.) 

First, to find the last term, we have 

/=a^=972X(J)*=4. 
6» 
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Then. s^p?=^^=145e. 

(6.) 

l=uq'=z 147456 X (1)^=9. 

r-,. ^ a— /(7 147456—? ^ 

Then, S=-IZ?==i -r_-I=:i96605. 



[ Page 252. ] 

(2.) 

v^l6x4= -^64= 8. 

(3.) 
V'27x3= \/8r=9. 

(4-) 



\/72x 2=^^144= 12. 
V64X4= v^56=16. 



Vlh? 
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ANSWERS TO QDESTIOITS IN ADDITION AND SUBTRACTION. 

(10 (a.) 

af{a+h+e+d). xf(a+6— c— d) 

(3-) (4.) 

(«•) (6.) 

leo-J"— 3fir lWfi»— 5o4»c— llo-y— 9a»4»— 26« 

(7.) 

(8.) 
rf»6p(6_3c)+a»6— ?(2g*+3)+7«^+3a'6«. 

(9.) 
rf6»<!*(9— A)— 2o»6-+ 116+4C*— ScP. 



(lO.) 


(110 


— 76-ca:»— 7 


2a*+8a'6'+4cd»+7d+3<^. 


(la-) 


(130 


14a6-— 2d»+lla*6» 


— 32o«6«— llo-6'+ 12ac». 


(14.) 


(l»0 


- 16a'6»c». 


--9a6+ 12a'6'— 4a. 



ANSWERS TO QUESTIONS IN MULTIPUCATION. 

(10 (»•) 

o"** — 420". 

(30 (40 
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(5.) (Oo 

(7.) (8.) 

(».) 

(10.) 
— 66AV— 16/i*/«+24aAV— «6A*P. 

(11-) 

(lao 

(13.) 
ak*— 26H+ 37A:*/«— 14Ail 

(14.) 

(1«.) 
20a6_88a*a:+47aV— 60*2:*. 

(16.) (17.) (IS-) 

(1».) 

(ao.) 
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] 


ANSWERS TO QUESTIONS IN DIVISION. 




(»•) 


(3.) 
4a" 

• 


(4.) 


(5.) 


(6.) 


I''"- 


2(o+6)» 


{a+x)x{q+y'> 


(7.) 
2a6»— 5/+9a'6x 


(8.) 


(d-) 


,(io.) 


(11-) (I2-) 
a«— 4a»6»+6oW a'— i' 


(13-) (14.) 


(l«0 

(e—5ab+&)\ 


(16.) 
2c«+36c— *». 


(17.) 


(18.) 


(!»•) 
1— 62+9«». 


(20.) 
««+4a'a;+ 12«f'a?+ 16aa»+ 16a!*. 


(21-) 
cmZ — ed 



b7 



ANSWERS TO QUESTIONS IN REDUCTION OP FRACTIONS. 

(a.) 

« 2a 
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3c / _t_3gh 

aV off 4^». 

• (5-) 
ax — c? — hx+db+cx 

(7.) 

ad+hd+y — a 



(»•) 

ax — arf — h — c+d 

(II-) 
5c^(^(t-^facy^—x+ ax 

(13.) 
9a^ _ 1 , 93 
8 3a 2a^ ' 



(4.) 
a. 



(6) 

axF—cx — h+y 
ax — c 



(8.) 
<Bt— (r3— a!*+ ahx — c + (Z 



a— cc 



(10.) 

6a J/'a;+ 9ahf—b—ax 



(14.) 
«? — a*+J. 



aff—2afx+f^ 



(15.) 



a«J_Jj?— a»c+cj:* 



^c^fx — acf-\' ^afs^ — cfx 



(16.) 

3a'3— 3fl3a? 3 g°a:— 6aV— a'& --5a:'4-2a^x+3ga; 

9a-i^a?— 3flZ^--9a^a:» + S^^'a? * 9?^x— 3ai'--9a*x^+3i'2r 

— 9a3c3?4-36^c 
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(17.) 

Aacfy — cvy^ Idfy — 7aa:y — acy+cxy^ 

lacy — c^jT 7ac3^ — c*y 

35c^c^—5ac^ 
7acy-r(^y 

(18.) 
32a^cx — iafx^ 32acx — 4a/a? 

(19.) 

fl?+2^j*+flg^ flf — g'3 — a^x+ahx 

c?c — CT^—Hjfd + ds? 
o* — oa^. 

(ao.) 

ojcx+hcx — c^g+fl^c+fl^c-^flc' ( Co^ — cFc +fi?'~<iff 

ca^'—-2acx+c(f 
C3(^ — <^c 



J9SWER8 IN ADDITION, SUBTRACTION, MVLTIPUGATION AND 

DIVISION. 

(1.) 

rf— -aa?+ 5x — ab + 2acx — c^c — ca^ 
2ax—~a^ — a^. 

(»•) 

€? — ax — €tc+cx+ he — ab+ ahy — hey 

cb — be 
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(3.) 

9acd — 3adf+3bcx — Sabcy-r'hfx+abfy+^abdx 

3bcd-^df. 

(4.) 

— a^+fx+ac^ — cg+c^c — eg — 5acxy^ -Gt^xy 

^^ac — OLX, 

(50 

7c^x — 5(^+7abx — 5(^b+a? — ax 
ax+bx — c^^--ab. 

(6.) 



ab — bx 

(7.) 

8cx — acx — 3bc +6abx 
Fe 

(8.) 
a^cxy — a'j/*. 

9a^xy — 9ax — 9d — 27c^xy — 6a*a:*+ axy 

- ■ — - — ^— — ^— 

dax, 
(10.; 

jQc^y^lSaxy—MSa^b^x+^^a? + 56aJj^x 
64ai:— Sx* 
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(11.) 

— 42aa?— 3&x+42a'+3aS 
6a;+6a 

(12.) 
ix^ — ax 

(IS.) 
162g'+36<^ar— 15aa:»+«» 

27a''+9aar 

(14.) 
— Igfl5a?y 4-25g&y — Sbx — 3a'a?y + Scfy-^-ax 

—bi/. 

(15.) 







V—c^b. 




3c 
2 


(16.) 


e a 
2ad 3c 


(17.) 
^ 6«? ^ 3f 


(18.) 
a+|-2c 


(1»-) 
•' 2 3 


(20.) 



ANSWERS TO EXAMPLES IN EQUATIONS OF THE FIRST DEGREE. 

(1.) (a.) 

(3.) 
«« 4cg— 4fl^+3c/--3af 
4flo— 4a^+3c — 3a+4, 
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■ (4.) 
_ 20cd+20a—Uo—6ae 
20^9c 

(«•) . («.) (7.) 

(8.) (9.) 

^_ 9& Jc/^3ac+2aJ+5crf 



12 3i+^c— 6c 

(10.) 
«,_ c+a3 — hd ^, a(a3 — W)+ic 

(11-) (12.) 

a;=17 af=:4, y=6, 2=8. 

(13-) (14.) 

«al, y=2, 2=3. af=10, y=l2, «=I4. 

(1«.) (16.) 

(17.) (18.) 

a+J a+i <«§■— y ag—bf 

(19.) (ao.) 

2y— 6a'+ d 2c?—V+d „^a „ «+2J 



3a 3d ic c 

(21-) (29-) 

x= i^ y^M.^ *-16' y=''J' '--^i- 



-• 
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(33-) 
a;=17, ^=22, zas45. 

(34.) 

In this example wc must not proceed to clear the equa- 
tions of fractions, but ii we subtract the second from the 
6rst, and then add the third we shall iiifd y; after whicl wc 
shall find 

2 2 2 

0?=—— , 1/= -— -, «=5n" 5 

(»«•) 
' fUt — hdL ae — bd^ h{ae — bd) 

iJlnswers to questions in equation of the second degreb 

(10 (2-) 

ar=B 8 and x= — 21. a:= 5 and x= — 41. 



(3.) (4.) 

x= 2^ and .t=1'8|. x——2\ and x=^5l. 

(5.) (6.) 

xsa ^ and x=:3^ «= 60| and XslGf. 

(7.) (8.) 

xa 6f and 2;s:3|. ars=^2d^ and x=—52 

»= 4+v/30 and ar=4r-x/30. 

JIO.) 

* 6 — ''^ ^6 



64 



Xi 



118— VT3^ 



X: 
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(11.^ 

,118+^13724-^^^ 

5 If 

(12.) _ 

1 + V— 9, and a:«» 1— v^— 9 

(13.) 



ar=s 



!±2l=i23L and cr: 
16 



7--^— 1039 



16 



(14.) 
a?== 15^ and ar=s-P-16J, 

(16.) 
xe= 67j- and 2:ass4|. 



(i«.) 



(ir.) 

a;aBi 14| and x=. 



72 



245 



(18.) 



(1.9.) 



ar«7. 



22 
113 



and a;aa2|. 



XMa 6| and arss^. 



(»0.) 
xsa 15| and a;^ 



-16|. 



Xt 



xtsz 9 and xoal^ 



X'. 



14ai)d JM 

(93.) 
10 and X 



=— la 



(34.) 

Xsa 6^ and Xasg. 



PROMISCUOUS QUESTIONS 

IN EQUATIONS OF THE FIRST DEGr«.EE. 

1. A person expends 30 cents for apples and pears, giving 
one cent for four apples, and one cent for five pears : he then 
sold, at the prices he gave, half his apples and one-third his 
pears, for 1 3. cents. How many did he buy of each ? First, 
let a?=s the number of apples, and y=the pears ; 

X 

then, 2= the amount he paid for the apples, 

y 

and -=: the amount he paid for the pears : 

SB V 

*JsOi T+f =30, what he paid for both. 

4 5 

By the condition of the sale, ^o;, and -J^, at the same rate, 
must have brought 13 cents : 

-a:XT=o^= what he got for the apples ; and 
ry X-T-=rry= what he got for the pears 

W O Id 

Also, -ap+7Tt/= 13 cents: therefore, 

1+1=30, and ix+^=13. 

axe the equations of condition ; from which we find x=i72, 

and yr=60. 

6* 65 



66 PROMISCUOUS QUESTIONS 

2. A tailor cut 19 yards from each of three eqnal pieces 
of cloth, and 17 yards from another of the same length, and 
found that the four remnants were together equal to 142 
yards. How many yards in each piece ? 

Let the length of each piece be denoted by x. Then 

3a;— 57= what remained of the first three {uieces, 
and OP— 17= what remained of the fourth piece. 

Hence, 4a;— 74=142 yards, what remained in all. 
Therefore, 4aj= 142+74, or a?=54. 

3. A fortress is garrisoned by 2600 men, consisting of 
infantry, artillery, and cavalry. Now, there are nine times 
as many infantry, and three times as many artillery soldiers, 
as there are cavalry. How many are there of each corps ? 

Let the number of cavalry soldiers be denoted by x. 
Then, 3x= the artillery, and 9a; = the infantry : also, 
«+3a:+9a:=2600, or a;=200. 

4. An the joumeyings of an individual amounted to 297C 
miles. Of these he travelled 3^ times more by water than 
on horseback, and 2} times more on foot than by water. How 
many miles did he travel in each way ? 

Let x=: the number of miles he travelled on horseback 
Then, 3 Ja?= what he travelled by water, and 

3^05X2}=— a:= what he travelled on foot, 

i*q 

Consequently, aB+3Jaj+-5-a;=2970 ; 

o 
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from which we find a;=240 ; hence, he travelled by water 
840 mUes, and on horseback 1890 miles. 

5. A sum of money was divided between two persons, A 
and B. A's share was to exceed B's in the proportion of 5 to 
3, and to exceed f of the entire sum by 50. What was 

the share of each ? 

5 

Let B's share be denoted by a:. Then, -aj= A's, and 

o 

5 Sx 
a?4"Q^="^= ^^6 entire sum. 

5 5 8 5 40 
But, by the condition, o*— h ^^ o*=Qa^— H^aj=50; 

45 40 5 

that is, 27*-27^=50» ^^ 27^~^^' ®^ «=270. 

Hence, A's share is 450. 

6. There are 52 pieces of money in each of two bags, out 
of which A and B help themselves. A takes twice as much 
as B left, and B takes seven times as much as A left. How 
much did each take ? 

Let x=: what A took, and y= what B took. 

Then, 52— «=: what A left, and 52— y= what B left 

But, by the conditions, 

a?=2(52— y), and y=7(52— a?), 
that is, ar=]04— 27, and y =364— 7a:. 

Hence, 07=48, and y=28. 

7. Two persons, A and B, agree to purchase a house to- 
gether, worth $1200. Says A to B, give me two-thirds of 
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your money and I can purchase it alone ; but, sa3r8 B to A« 
if you give me three-fourths of your money I shall be able to 
purchase it alone. How much had each % 
Let a; denote what A had, and y what B had. 

2 3 

Then, ap-f-y=1200, and y+-a:=1200, 

from whidi we have a;= $800, and y= $600. 

8. To divide the number a into three such parts, that tho 
second may be m times, and the third n times greater thaa 
the first. 

Let the first be denoted by x, then the second will bo 
denoted by mx, and the third by nx. 
Hence, a:+ma:+na:=o, which gives, 

l-TWl-t-W 1+^+^ l-T»»+» 

8. A father directs that $1170 shall be divided among his 
three sons, in proportion to their ages. The oldest is twice 
as old as the youngest, and the second is one-third older than 
the youngest. How much was each to receive ? 

Let ir= the portion of the youngest. 

Then, a:+-ar=: the portion of the second, 

3 

and 2x= the portion of the third. 

By the condition, ar-f-a:+-a?+2a?= $1170, 

that is, 3a?+3a:+a:+6x=3510, and a:=:270. 

9. Three regiments are to furnish 594 men, and each to 
furnish in proportion to its strength. Now, the strength of 
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the iirst is to the second as 3 to 5 ; and that of the second to 
the third as 8 to 7 ? How many must each furnish ^ 
Let X denote the complement of the first. 

5 

Then, ^a?= that of the second, 

' 3 

7 5 35 
and - of o^=rr7Jc= that of the third, 

5 35 ^ 
and x+-x+—x=59i; 

that is, 72a;+120a;+105a:=42768, and a:=144.. 

10. A grocer finds that if he mixes sherry and hrandy in 
the proportion of 2 to 1, the mixture will he worth 78^. per 
dozen ; but if he mixes them in the proportion of 7 to 2, he 
can get 79^. a dozen. What is the price of each liquor per 
dozen ? 

Let x= the price of the brandy, and y= that of the sherry. 

If, now, we make the first mixture, that is, two dozen of 

sherry and one dozen of brandy, the mixture itself will 

contain three dozens, and will, consequently, be worth 

785.x 3=234. Hence, we have 

2j(?+y=234, for the first,and 
7a?+2y=79x 9=711 ; for the second j 
which equations give a? =81, and y=72. 

11. A person bought 7 books, the prices of which were in 
arithmetical progression, (in shillings.) The price of the one 
next above the cheapest, was 8 shillings, and the price of the 
dearest, 23 shillings. What was the price of each book ? 
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Excluding the first book, we have the two extremes and 
number of terms given to find the common difi«rence. We 
find the formula on page 225 of the Elementary Algebra, 

b — a . , 23—8 

r= — J—, which gives r= — - — =3 ; 
m+V ^ 5 ' 

hence, the cost of the books is 

5, 8, 11, 14, 17, 20, 23, shillings respectively. 

12. A number consists of three digits, which are in arith- 
metical proportion. If the number be divided by the sum of 
the digits, the quotient will be 26 ; but, if 198 be added to it, 
the digits will be inverted. 

Let the digits be denoted by x, y, and z. 

Then, x : y : : y : z^ and a:+2f=2y; 

also, lOOrc+lOy+z will express the number, and 

lOOx+lOy+z ^^^ 
x+y-hz "" ' 

that is, l00x+l0y+z=z26xJi-26y+2Gz. 

3d condition, I00x+l0y+z+198=l0z+l0y+x. 

From these equations, we find the values to be, 2, 3, and 

4, and, consequently, the number to be 234. 

13. A person has three horses, and a* saddle which is 
worth $220. If the saddle be put on the back of the first 
horse, it will make his value equal to that of the second and 
third ; if it be put on the back of the second, it will make his 
value double that of the first and third ; if it be put on the 
back of the thfrd, it will make his value triple that of the first 
and second. What is the value of each horse ? 
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Let their values be denoted, respectively, by x, y, and z. 
Then, fb+220=y+;^, 

2d condition, y+220=z2(x+z)=2x-\'2z, 
3d condition, z+220=:3(x-\'y) = 3x-\-3y ; 
from which we find a;=20, y=100, and ^=140. 

14. The crew of a ship consisted of her complement ot 
sailors, anpl a number of soldiers. There are 22 sailors to 
every three guns, and 10 over ; also, the whole number of 
l;ands is five times the number of soldiers and guns together. 
fiut after an engagement, in which the slain were one-fourth 
of the- survivors, there wanted 5 men to make 13 men to 
every two guns. Required, the number of guns, soldiers, 
and sailors. 

Let the number of guns be denoted by x, the number of 
soldiers by y, and the sailors by z. Now, as there are 22 
seamen to every three guns, there will be ^ seamen to each 

gun, and 

22 

~^XiCj for X guns ; hence, 

22 
1 St condition gives 2r=— X^c+lO, 

o 

or 30=22a;+3O. (1.) 

2d condition, y+z=5(y+a:)=5y+5a?. (2.) 

Now, if we denote the number of slain by s, 

then y+z— 5= the survivors, and 

1 " 1 

-(y+2f-^)=^, or s=z^(y+z). 
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* ■ 

14 • 

Then, y+z -3(y+2?)=r(y+2f)= suivivors, and by 

4 13 

3d condition, ^(y+2J)4-5=— at; 

that is, 8y4-82f+50=65a:; (3.) 

from which three equations, we find a;=90, y=:55, and 

z=670. • 

15. Three persons have $96, which they wish to divide 
equally between them. In order to do this, A, who has the 
most, gives to B and C as much as they have already : then 
B divides with A and C in the same manner, that is, by 
giving to each as much as he had after A had divided with 
them : G then makes a like division with A and B, when it 
is found that they all have equal sums. How much had each 
at first ? 

Let or, y, and z denote the sums which they respectively 
had at first. 
Then, x—y—z= what A had, 

2y=r: what B had, 
and 2z= what C had, 

after the division with A. Also, 

2x—2y—2z=z what A had, 
^y—{x'—y—z)—'Zz^==z whatB had, 
and 42r= what C had, 

after the division with B. Again, 

4a?— 4y— 4z= what A had, 

4y— 2(07— y— 2f)— 42;= what B had 



IN EQUATIONS OF THE FIRST DEGREE. 73 

42— (2a;— 2y— 20) — [2y— (o:— y— z)— 2z]= what C had, 
after his division with A and B. 

But these three last sums are all equal to each other, and 
the sum of a;, y^ and z is equal to 96. Hence, afler reducingi 
we have 

a:+y+2f=96, 

6a?— 10y=:2z, 
and 5a;— 3y=:ll2:y 

from which we find a:=$52, ^=$28, and jzr=$16. 

16. To divide the number a into three such parts, that th6 
first shall be to the second as m to n, and the second to the 
third as j9 to ^. 

Let the parts be denoted by x, y, and z. 
Then, x+y+z=a, 

and X : y : : m : rif OT nx=my; 

also, y : z i : p : q, or qy=pz; 

From these equations we find, 

tnpa npa nqa 

"""^mp+np+nq' ^^mp+np+nq* ^"^ mp+np+nq' 

17. Five heirs, A, B, C, D, and E, are to divide an inherit- 
ance of $5600. B is to receive twice as much as A, and $200 
more ; C three times as much as A, less $400 ; D the half of 
what B and C receive together, and $150 more^ and E the 
fourth part of what the four others get, plus $475. How 
much did each receive ? • 

I^et x= A's portion. 

Then, 2:c+200=B's, 
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3x-400=:C'8, 

2ia?+50=:D'8, 
8ja:-150 



4 



+475s=E's ; 



Six— 150 
and, Sj^jr— 150+--^-7 [-475=5600, the estate ; 

17 
or, 34a?--600+— a;— 160+1900=22400, 

or, 68a?-1200+17a?— 300+3800=44800; 
hence 85^=42500, and dp=500. 

18. A person has four casks, the second of which being 
filled from the first, leaves the first four-sevenths full. The 
third being filled from the second, leaves it one-fourth fiill, 
and when the third is emptied into the fourth, it is found to 
fill only nine-sixteenths of it. But the first will fill the 
third and fourth, and leave 15 quarts remaining. How manj 
quarts does each hold 1 

Let 0;= the number of quarts that will fill the first cask. 

Then, x — Hr=-a?= what fills the second, 

'77 ^ 

9 9 
and T^^^T^ t^® content of fourth : 

2o lo 

,^ ^ 16 4 

or, content of fourth, =--a:=-x, 
* 28 7 

tr»^ 9 4. 

Then, a=2Q«+;j«+15, 
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or, 28a:=9jc+16a;+420, 

and x=140. 

19. A courier who had started from a place 10 days, was 
pursued by a second courier. The first travels 4 miles a 
day, the other 9. How many days before the second will 
overtake the first 1 

Let the number of days be denoted by x» 
Then, since the first courier travels four miles a day, we 
have 

4a:+10x4=4a?+40= the distance 
travelled by the first courier ; and 

9x=s the distance travelled by the second ; 
hence, 9a:=4j^+40, or x=8. 

20. If the first courier had lefl n days before the other, 
and made a miles a day, and the second courier had travelled 
b miles, how many days before the second would have over- 
taken the first ? 

Now, let 07= the number of days. Then 

ax+na=^bxt 
na 



and hence, «» 



b^a* 



21. A courier goes 31^ miles every five hours, and is 
followed by another after he had been gone eight hours. 
The second travels 22^ miles every three hours. How 
many hours before he will overtake the first ? 

The rate of travel of the first is 3 1^-r 5^=6.3 miles ; and 
<rf the second 22j~3=:7J=7.5 
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If ue substitute these numbers for n, a, and 5, in the last 

foimula, we have 

8x6.3 50.4 
«•=--- — --=--— =42 hours after the departure of the 2d. 

• 

22. Two places are eighty miley apart, and a person leares 
one of them and travels towards the other, at the rate of 3^ 
milos per hour. Erght hours after, a person departs from the 
second place, and trayels at the rate of 5^ miles per hour 
How long before they will meet each other 1 

The first will have travelled 3^ x 8=^28 miles, at the tiine 
the second departs ^ hence, they will be 52 miles apart 
Now, if we denote by x the number of hours after the 
departure of the second, until they meet, we shall have 

3^0:= distance travelled by the first, after the second 
starts, and 6^x= the distance travelled by the second : 
hence, 3Ja!+5^=52, 

or o*+"F*^=^2 ; 

2 D 
42x+62x=624, or x=6 hours. 

23. Three masons. A, B, and C, are to build a wall. A 
and B together can do it in 12 days ; B and C in 20 days ; and 
A and C in 15 days. In what time can each do it alone, 
and in what time can they all do it if they work together % 

Instead of denoting the parts of the work done, by A, B, 
and C, by a:, y, and z, as in Example 9, page 24, let us 
denote the times in which each would perform the work, 
respectively, by x, y, and z ; and denote the work to be done 
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by 1. N(^w, if^it takes A, x days to do the work, he will, in 
one day, do a part of tho work denoted by - ; hence, 

-= the part A can do in a day, 

X 

-= what B could do, 

y 

-= what C could do, 
z 

and these, multiplied by any number of days, would givB 

what each could do in those days. Hence, 

,. . 12 12 , 111,, 

1 St condition, — | — =1, or — [--=—-, (I.) 

x y ' X y 12 ^ ^ 

2d, H— =1, or -+-=—, (2.) 

^ y 2f ' y z 20^ ^ ^ 

15 15 , 1 1 1 ,ox 

3d, -+-=1, or -+^=-5 (3.) 

Subtracting the second equation from the first, we have 

1 1 1 1 8 1^ 

i""z~"12""20"~240""30* 
Then, adding the third to this, we have 

2 113 60 ^ 

i=30+15=30' ^^ ^=Y=20. 

and y=30, and z=60. 

Now, the three together could do in one day 
1 11 3.2.1 6 1 



20"*"30"^60 60'*"60"^60 60 10 
of the work ; hence, they could do the whole work in ten 
dayi 
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24. A laborer can do a certain work expressed l)y a, in a 
time expressed by b; a second laborer, the work e in a time 
J; a third, the work e in a time/. It is required to find the 
time it would take the three laborers, working together, to 
perform the work g. 

If the first does a work in b days, the work done in a 
single day will be denoted by j- ; the work done in a single 

C 6 

day by the second, by - ; and by the third, by 7:. If, now, 

we denote by x the time in which the three would be em- » 
{>loyed in doing the work denoted by g, we see that what 
each would do in x days, will be expressed by what he 
would do in one day, multiplied by x ; and, since the work 
done by them all in x days is equal to g, we have 

bnd clearing the fractions, we obtain 

adfx-\'bcfx-\'bdex=^ bdfgj 

"^"^ ^""adf+bcf+bde 

If we make 

a=:27, 5=4, c=35, rf==6, c=40,/=:12, g^l9h 
m will be found to equal 12. 

25. Required to find three numbers with the following 
conditions. If 6 be added to the 1st and 2d, the sums are to 
one another as 2 to 3. If 5 be added to the Ist and 3d, the 
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sums are as 7 to 11; but, if 36 be subtracted from the 2d 
and 3d, the remainders will be as 6 to 7. 

Let the numbers be denoted by x, y, and z. Then, 
1st condition, x+6 : y+6 : : 2 : 3, Which givej 

3a?+18=2y+12. 
2d condition, a:+5 : z+5 :: 7 : 11, which giyes 

lla;+55=r 7:^+35. 
3d condition, y— 36 : «r— 36 : : 6 : 7, which gives 

7y-252=6^-216 ; 
from which we find, ar=30, y=48, z=50. 

26. The sum of $500 was put out at interest, in two 
separate sums, the smaller sum at two per cent more than 
the other. The interest of the larger sum was afterwards 
increased, and that of the smaller diminished, by one per 
cent. By this,the interest of the whole was augmented one* 
fourth. But if the interest of the greater sum had been so 
increased, without any diminution of the less, the interest of 
the whole would have been increased one-third. What were 
the sums, and what the rate per cent. ? 

Let the larger sum be denoted^ by x. Then will the 

smaller be represented by 500— x. Denote the higher rate 

of interest by y / then will the lower rate be represented 

by y— 2. The interest received on the larger sum will bo 

expressed by 

y--2 
^^ 100' 
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and that received on the smaller, by 

(500-x)Xjf5. 
and the amount received on the two sums, by 

N'ow, after the rates of interest are changed, they, will be 
represented by y— 1, and y— 1, and the interest on the 
whole amount will be expressed by 

100 ^^''^^ '^^^ 100 
But this interest, by the conditions of the question, exceeds^ 
by one-fourth, that received under the first supposition: that 
is, it is equal to Jive-fourths of that interest. Hence, 

6 



4 



^XW+(^^^-^)xllo 



V — 1 V — 1 

=xX- h(500— a?)X^^^ 

100 ^V*""' ^/-^ 100 



«X^+(500-,)X;f§0 



=:xx- 1-(500— a:)X— 

^' 100 ' ^ ^'^lOO 



But, under the supposition that the interest on the smaller 
sum had not been changed, the new interest accruing would 
have been one*third greater than the first interest — 4hat is 
equal to four-thirds of that interest. Hence, 

4 
3 

From the first equation of condition, we find, after reducing, 

6(apy— 2a!+500y— a:y)=:4(iry— a:+500y— acy— 500+«), 
or, — 10a:+2500y=:2000y— 2000 ; 

that is, 50y-a?=-200. (1.) 

And, from the second equation of condition, we have 
4('a:y— 2x+500y— a:y)=3(xy— a:+500y— xy) j 
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that is, 2000y— 8x= 1500y— 3a?. 

Hence, 500y=5a?, or a:=100y. (2.) 

Substituting this value in equation (1.), we find y=4, and 
api=400. 

27. The ingredients of a loaf of bread weighing 15/6^., 
are rice, flour, and water. The weight of the rice, augmented 
by 5lbs.j is two-thirds the weight of the fiour; and the 
weight of the water is one-fifth the weight of the flour and 
rice together. Required, the weight of each. 

Let x=z the weight of the rice, and y that of the flour 

2 
Then, ar+5=-y, 

o 

and -(a?+y)= weight of the water. 

Then, x+y+hix-{-y)=:l5, 

from which equations, a;=2, and ^=10^. 

28. Several detachments of artillery divided a certain 
number of cannon balls. The first took 72 and } of the 
remainder; the next 144 and ^ of the remainder ; the third 
216 and i of the remainder ; the fourth 288 and } of. what 

was left ; and so on, until nothing remained ; when it was 
foun4^ that the balls were equally divided. Required, the 
number of balls and the number of detachments. 
Let the number of balls be represented by x. 

Then, 72+3(aj— 72)= what the first took 
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and «— 72— J(x— 72)= what was left. 

Also, i44+~[a?-72-i(a;-72)-144]= what the 2d took. 

But, by the conditions of the question, thesfs sums are equal 
to each other. Hence, 

144+l[x-72-i(«-72)-144]=72+i(«-72), 
648+a:— 72-i(«-72)-144=aj-72 ; 
that is, i(a:-72)=504., 

•7 

and, a?=4608. 

Substituting this value in the expression for what the first 
detachment took, and we find 

72+^(4608-72)=72+504=576. 
Then, 4608-r576=8, the number of detachments. 



29. A banker has two kinds of money ; it takes a pieces 
of the first to make a crown, and b of the second to make 
the ^ame sum* He is offered a crown for c pieces. How 
many of each kind must he give % 

Let X and y, respectively, denote the number which he 
must take of each sort. 

Then, since it takes a pieces of the first to make a crown, 
it follows that the value of one piece is equal to one crown 
divided by a. 
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« 

1 crovm 



a ' 



That is, the value of one piece =• 

and for the second sort, we have 

1 crown 
value of one piece = — r — , 

Then, the value of x pieces of the first, and y pieces of 
the second, is equal to one crown. Hence, 

1 crown I crown 

XX hyX — 7 — =1 crown; 

a 

and by dividing by 1 crown, and reducing, we have 

hx'}-ay=ab ; 

but, as the number of pieces taken was equal to c, we have 

fin)m whioh two equations, we find 

a(c^h) - hia^c) 

30. Find what each of three persons, A, 6, and C is 
worth, knowing, 1st, that what A is worth, added to / times 
what B and C are worth, is equal to p ; 2d, that what B is 
worth, added to m times what A and C are worth, is equal 
to ^ ; 3d, that what C is worth, added to n times what A and 
B are worth, is equal to r« 

If we denote what A, B, and C are respectively wortk 
by y, JT, and ^, we shall have 

from which we can easily find the values of y, 4r, and #• 
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But we can resolve the question in another way. by denoting 
by X what A, B, and C are worth. We shall then have, 
1st condition, y+ii^—y)=Pt 

2d condition, z+m(x^z)=q, 

3d condition, 5-}"^(^""0=^/ 

from which we have 

p—lx 

g—mx 
1— iw 

r—'Tix 



1-71 ' 

and adding the equations, and substituting for y+z+Sj their 

value 0?, we obtain 

p—lx q—mx r—nx 

and by reducing, 

(^-»ia?)(l-/)(l-n)+(r-na?)(l-/)(l-»i); 
and, by separating the multipliers of x in the second member, 
we have 

a.(l-/)(l«;7i)(l-/i)=jp(l-*;w)(l-n)-/<l-»i)(l-n)+ 
^(l-/)(l-.n)-»M?(l-/)(i-n)+r(l-/)(i-wi) 
— na:(l— /)(1— »i), and hence, 
p{l—m){l—n) 



X 



(l-./)(l-.m)(l-n) 

+^(l-/)(l-n)+r(l-/)(l^m) 



+/(l-«i)(l-n)+»»(l-/)(l-»)+»(l-/)(l-i»). 
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31. Find the values of the estates of six persons, A, B, C, 

D, E, and F, from the following conditions. 1st. The sum 
of the estates of A and B is equal to a ; that of C and D to 
h ; and that of E and F to.c. 2d. The estate of A is worth 
m times that of C ; the estate of D is worth n times that of 

E, and the estate of F is worth p times that of B. 

Let the estate of C be denoted by x. Then, by the con- 
ditions of the question, we have 

A's estate =ma?, 



B's 


:=^a^tnxy 


C's 


=rx, 


D's 


— 5— ap, 


E's 


n 


F's 


=^p(a- mx); 



oy adding, and observing that the sum of the estates is equal 

to a+b+Cf we have 

h — X 
mx+a—mx+x+b^x-] \'p(a^mx)=:a+b+ef 

and by cancelling, and clearing the fraction, 

na+nb+b^x+pna^pnmx=na+nb+nCf 

_ nc—b—pna 

and, x^ ; 

' pnm+l 

from which the values of the remaining estates are readily 

found 
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INYOLVINO EQUATIONS OF THE SECOND DEGREE. 

1. Find three numbers, such, that the difference between 
the third and second shall exceed the difierence between the 
second and first by 6 : that the sum of the numbers shall 
be 33, and the sum of their squares 467. 

Let the second number be denoted by x, and the difierenco 

between the second and first by y. 

Then, «— y= 1st number, 

w= 2d number, 

and «+y-[-6= 3d number. 

Then, 3x+6=33, and hence, a?=9 j 

also, (a?— y)'+ar'+(aJ+y+6)'=467 ; 

that is, 3a:'+12j:-hl2y+2y=431 ; 

or, substituting for x its value 9, 

35l + 12y+2f=z4f3l, 

hence, y^+6y=40, 

and, y=4 or —10. 

2. It is required to find three numbers in geometrical 

progression, such that their sum shall be 14, and (he sum of 

(heir squares 84. 
86 
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Let X and y denote the two extremes ; ^ 

then, v^=: mean number, ^ 

and by the conditions, 

and a^+a:y+y"=84. 

Dividing the second equation by the first, gives 

• 0?— y/xy+y=:6f 

and by adding this to the first equation, and then subtracting 
it, we have 

ar+y=10, and v^r=4, 
from which we find a:=z2, and y=8 ; and hence the 
numbers are 2, 4, and 8. 

3. What two numbers are those, whose sum multiplied by 

the greater, gives 144, and whose difference multiplied by 

the less, gives 14? 

Let the greater be denoted by x, and the less by y. 
Then, (a?-fy)a;==144, (1.) 

(ar-y)y=14; (2.) 

and multiplying the equations together, we obtain, 

(j:2— y2)a;y=2016. (3.) 

But equations (1.) and (2.) may be put under the form, 

x^+xy=l4ij 
and ity— y*=14, or xy=14+y*, 

and subtracting, x^+y'^=zl30, or 02=130— y^. 
Substituting in equation (3.), the value of a;y=144— a?*, and 
then for a^ its value 130— y^^ and we obtain 

(130 -2v'»)(l4+y«)=r201 6 ; 
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that is, 1820— 28y^+130y^— 2y*=2016 
^ence, y*— 51^*=— 98. 

Then, placing z'-=i^, and s^ for y*, we have 

;&2-51;^=— 98, 
which gives, by taking the positive root, which is the on 
corresponding to the arithmetical enunciation, 

;3r=49, and, consequently, y*=49, jor y=7. 
The value of x is easily found equal to 9. 

3. What number is that which, being divided by the pro- 
duct of its two digits, the quotient will be 3 ; and if 18 be 
added to it, the resulting number will be expressed by the 
digits inverted ? 

Let the left digit be denoted by x^ and the right digit by y. 
Then, 10a?+y= the number, 

and, 10y-|-Ar= the number expressed by the 

digits inverted. 

Then, 1st condition, ^=3, 

xy 

and, 2d condition, 10a?+y+18=]0y+«; 

that is, 9a;=9y— 18i 

From the first equation we have 

10jc-}-y=3^> 

^""10-3a?' 
Substituting this value of x in the second equation, and we 

have, ^:?|,^9 18; 

10— 3y ^ ' 

that is, -9y=90y- 180-27y«+54y. 
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Hence, 27y^- 153y = - 180, 

and dividing by 9, we obtain 

3y2-17y=-20, 
and this equation gives y=4. 

4. What two numbers are those, which are to each oth( 
as 19 to n, and the sum of whose squares is b? 

Let the numbers be denoted by x and y. Then, 
X : y :: m : fif or nx=zmy, 
and x^+y^=^b, 

which give /c== , «= — . 

5. What two numbers are those, which are to each oth( 
as m to n, and the difierence of whose squares is h ? 

Ans. , r, , =. 

6. A certain capital is out at 4 per cent, interest. If w 
multiply the number of dollars in the capital by the numbc 
of dollars in the interest, at five months, we obtain $1 17041 j 
What is the capital ? 

Let the capital be denoted by x. Then, 

4 4af - . ^ 

*^To?5~T(f)n^ the interest for one year 

4-P 5 20 1 

and — X — = «= — ^aj= the interest for \ 

100*^12 1200 60 "*«"*"*" 

!iiont]ui. Then, g^Xa?=117041f ; 

or, a!'=:7022500, and «=2650 

8* 



I 



90 
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7. A person has three kinds of goods, which together cost 
$230^j. One pound of each article costs as many times ^ 
of a dollar as there are pounds of that article. Now, he has 
one-third more of the second kind than of the first, and 3^ 
times more of the third than of the second. How many 
pounds had he of each ^ 

Let x= the number of pounds of the first* 

1 4 
Then, aj+-a;=-a;= second, 

«$ o 

4 ^, 4 7 14 
and, 3^^^^— 3^X2^T^'^ 

Then, if one pound cost -^j of x, x pounds will cost 

ajXg^a?, or —x'. Hence, 

a?X;rriP=;r7a^= what the first cost. 
24 24 

4 14 2 

:;a?X;rr of -a=— -05*= wlyrt the second costv 

3 24 3 27 T 

14 1 ^14 49 , . ,,.:,. 
— a;X^ of -^i«?=TTa? = what the third cost 

1 2 49 

Then, 24^+27^'+54^= ^^30^. 

Now, as 216 is the least common divisor, we have, 

9ar8+16ar'+196ar»=49725, 
and (C*=:225, or fl;=15; 

from which we readily find the other numbers to be 2G 
and 70. 
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8. Required to find tluree numbers, such, that the product 
of the first and second shall be equal to a ; the product of the 
first and third equal to h ; and the sum of the squares of the 
second and third equal to c. 

Let the numbers be denoted by a?, y, and z. 
Then, ^=0, ocz:=b, y^+j2;2:=c. 

From the first equation, we have 

a az 

a::=-, and hence, — =&, 

^ y y 

or az^hy^ and y'==7a-«*; 



a 



2 



hence, —2;* +2:^=0, or z 



W: 



^^ T^ -w, «x ^— c/ V a2^^a, 



'=av "IFTTIi a:=V 



9. It is required to find three numbers, whose sum shall be 
38, the sum of their squares 634, and the difference between 
the second and first greater by 7 than the difference between 
the third and second. 

Let the numbers be denoted by a?, y, and z. 
Then, x+y+z=3S, (1.) 

x'+y^+z^zz^edi, (2.) 
and, y— a?=2:— y+7. (3.) 

Adding the first and third equations, we hare 

3y=45, or y=15; 
hrom which we easily find a?=3, and 2=20. 
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10. Find three numbers in geometrical progression, whose 
sum shall be 52, and the sum of the extremes to the meaui 
as 10 to 3. 

Let the first extreme be denoted by x^ and the common 
ratio by r. Then, the mean number will be denoted by rx^ 
and the other extreme by r^x. Then, 
by 1st condition, ap+ra;+f'a;=52, 
by 2d condition, x+j^x : rx : : 10 : 3 ; 
or Z{x+f^x) i= 1 Orx. 

Dividing by a?, 3+3r*= lOr, 

which gives r=3. 

This being substituted in the first equation, gives «=4| 
hence, the numbers are 4, 12, and 36, 

11. The sum of three numbers in geometrical progression 
is 13, and the product of the mean by the sum of the ex« 
tremes is 30. What are the numbers ? 

Let the numbers bo denoted, respectively, by «, y, and 2r» 
Then, by the first condition, 

«+y+af=13, or a?+jar=13— y, (1.) 
by 2d condition, y(a:+2f)=30, (2.) 
and, y^=>xz. (3.) 

If, now, we substitute in equation (2.), the value of X'\'Z^ 
taken from equation (1.), we have 

y(13-.y)=30, or 13y-y»=30, 
which gives y=3, and from which we readily find «asl, 
and 2r=:9. 
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12. It is required to find three numbers, such, that the 
product of the first and second, added to the sum of their 
squares, shall be 37 ; and the product of the first and third, 
sdded to the sum of their squares, shall be 49 ; and the pro- 
duct of the second and third, added to the sum of their squares, 
shall be 61. 

Let the numbers be denoted by x, y, and z. 
Then, a:y+^+y^==37, (1.) 

xz+x^+z''=49, (2.) ' 
yz+f +2^=61. (3.) 
Subtracting the first equation from the second* we have 

{z-y)x+z'-y^=l2, 
that is, {z-y)x-h(z+y){z-y):=l2 ; 

or, {x+y+z)(z-y)==l2, 

or, a:+y+z^—. 

Again, if we subtract the second equation from the 3d, we 

have, (y— a?)z+y2_a,8---i2, 

or, (y—a;)2:+(y+a?)(y— a?)=12, 

and (x+y+z)(i/-^x) = 12, 

12 
or x+y+z= 



Hence, by equality, 



y—x 
12 _ 12 

Z^y'^y—X 



and, consequently, z—y=zy—Xf or y= ^T ; 
and hence, the numbers are in arithmetical proportion. 
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If, then, we denote their common difference by r, tbe 
numbers may be represented by 

y— r, y, and y+r. 

The sura of the numbers will be now represented by 3y. 
But we have seen, from the former equation, that the sum is 
equal to 12 divided by the common difference. Hence, 

3y= — , or y=-, or r^=-r-. 
^ r ^ r y^ 

If, now, we substitute the new representatives of the 

numbers in equation (2.), we have 

y2— r^-|-y2__2ry+r2+y2^2ry+r2=49 \ 

that is, 3/+r»=49 \ 

and substituting for r^, its value, we have 

16 

49 , 16 

putting z-=y^^ it becomes, 

„ 49 _ 16 
^ 3^""" 3' 

from which we find J3r=l6, 

and, consequently, y=4. Hence, 

the numbers are 3, 4, and 5. 

14. Find two numbers, such, that their difference, added 
to the difference of their squares, shall be equal to 150, and 
whose sum, added to the sum of their squares, shall be equal 
to 330. 
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Let the larger number be denoted by x, and the smaller by 
y. Then, 

by 1st condition, ap— y+a^--y^=150, 
by 2d condition, x+y+a^+y^ =330 ; 
and by adding the equations, we have, 

2ar*+2a;=480, 
and, a;2+a?=240, 

which gives, ic=15, and y=9. 

15. It is required to find a number consisting of three 
digits, such, that the sum of the squares of the digits shall be 
104 ; the square of the middle digit exceeds twice the pro- 
duct of- the other two by 4; and if 594 be subtracted from 
the number, the throe digits become inverted. 

Let a?= the left-hand digit, y= the middle, and 2?= the 
right-hand digit. Then, 

x^+y^+z^=\04, (1.) 
y^=:2xz+4, (2.) 
and l00x-{-l0y+z—594=l00z+l0y-\'X. (3.) 

If we substitute for y^ in equation (1.), its value in the 
second equation, we have, after transposing the 4, 

ar'+2xz+z^=100, 
and, since both members are perfect squares, 

ar+^=10; 
after which we can easily find the values of the unknown 
quantities; viz.: a?=8, y=6, z=2. 

It frequently happens that questions may be simplified 
by the introduction of an auxiliary unknown quantity into 
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the statement of the question, as in the three following 
questions. 

16. The sum of two numbers and the sum of their squares 
being given to find the numbers. 

Let the sum of the numbers be denoted by 2a, and the sum 
of their squares by 2b ; then a=z half the sura, and 6= half 
the siun of their squares ; and let a;= half the difference of 
the numbers. Then, 

a+x= the greater; and a—x=z the less. Then, by 
squaring, and adding, we have 

that is, 2ar*+2flr'=2A, or a:=: y/b^a^. 

Hence, the numbers are, a+ ^^b-^a^, and o— *^^— a*. 

17. The sum, and the sum of the cubes, of two numbers 
being given, to find the numbers* 

Let the sum be denoted by 2a, and the sum of their cubes 
by 2b ; and let a;= half their difference. Then, the numbers 
will be denoted by a-^-x, and a-—x; and we shall have 

{a+xy+{a—xy=c; 
that is, by cubing and reducing, 

2a'^+6ax'==c. 

, c— 2o3 ^ /^ a^ 

Hence, ^=-5^"' ^""^ "^^^ 6S"3 

18. To find three numbers in arithmetical progression, 
such, that their sum shall be equal to 1 8, and the product of 

he two extremes added to 25 shall be equal to the square of 
the mean 
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JjCt x= the first number, and y= the common diflerence 
Then, or, x+y^ and x+2y will represent the numbers. 
Also, 3af+3y=18, or a:+y=:6, 

(t'+2xy+25=a^+2xy+f, 
or, y^=25, and y=5. 

Whence, «=1, and the numbers are 1, 6, and 11. 

19. Having given the sum, and the sum of the fourth 
powers of two numbers ; to find the iiumbers. 

Let the numbers be denoted as in the seventeenth question. 
Then (a+xy+(a-'xy=2h ; 

which will give, after raising to the fourth powers, and 
ducing, 

and substituting » for a^, we have, 

from which we have 



and consequently, a=td= v — 3a*zfc V^+8a*. 

20. To find three numbers in arithmetical progressioii| 
such, that the sum of their squares shall be equal to 1232, and 
the sqirare of the mean greater than the product of the two 
extremes, by 16. 

Let the mean be denoted by j:, and the common diilerem>^ 

oy y ; then the numbers will be represented by 

«— y. «> and x+y; 

and by the conditions we shall have, 

9 
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(r-y)»+^+(r+yf=1232, (1.) 
Imd, ar'=(«~3/)X(x+y)+16, (2.) 

By squaring tlie terms in the fitst equation, and reducing, 
we have 

3a:«+2/=1232j 
and by performing the multiplications, and reducing, in the 
second equation, 

that is, y^=lG^ and y=4«. 

Substituting this value for y^ in the equation above, and we 

have 

3r»+32=1232, 
and a:^=400, or rr=20. 

Hence, the numbers are 16, 20, and 24. 

21. To find two numbers whoso sum is 80, and such, 
that if they be divided alternately by each other, the sum 
of the quotients shall be 3 J. 

Let the sum 80= a, and 6= 3 J. Also, let one of the 
numbers be represented by x : then the other will be denoted 
by a—x; and we shall have 

a? a — X 

+ :=b. 

a—x X 
Clearing the equation of fractions, we have 

that is, 2x^+bx^—2ax— abx=^ — c", 

or (2+^)a:^-(2+6)ar= -a^ 
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Hence, a;*— ar= 



a» 



and, 



24-6' 
whence, a^-fla:+-= ^^-^+-^ 

' 2 ^ 4 2+6' 

and substituting for a and b their values, we have 

a;=60, or a;=20. 

22. To find two numbers whose difference shall be 10, 
and if 600 be divided by each of them, the difference of the 
quotients shall also be 10. 

Let the lesser number be denoted by re, and the greater 
will then be represented by a?+10 ; and we shall have 

600 600 
X a?+10~' 

By clearing the fniction, we have 

600a:+e000-600a:==10ar»+100x. 
Hence, a^+10a;=600, 

and, ar=20, and 20+10=30, the other number. 
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DAVIES' 
SYSTEM OF MATHEMATICS, 

FOR 

SCHOOLS, ACADEMIES, AND COLLEGES. 

IN THREE PARTS. 
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PART I. 

THE ARITHMETICAL COURSE FOR SCHOOLS. 

• 

1. DAVIES' PRIMARY TABLE-BOOK. 24mo. 

2. DAVIES* FIRST LESSONS IN ARITHMETIC. 24mo. 

5. DAVIES' SCHOOL ARITHMETIC. 18mo. 

(Key to Davies' School Aiuthmstio.) 
A DAVIES' GRAMMAR OF ARITHMETIC, For the ose of Teaobem 

PART n. 
THE ACADEMIC COURSE. 

1. DAVIES' UNIVERSITY ARITHMETIC. 1 vol. 12ino. 

(Key to Davies' IJNivEiBmr Artthketio.) 

2. DAVTES' PRACTICAL MATHEMATICS. 1 vol. 12mo. 
8. DAVIES'. ELEMENTARY ALGEBRA. 1 vol. 12mo. 

(Key to Da vies' Eleicentaby Alobbba.) 
4. DAVIES' ELEMENTARY GEOMETRY AND TRIGONOMETRY. 

6. DAVIES' ELEMENTS OF SURVEYING. 1 vol. 8vo. 

C. DAVIES' LOGIC AND UTILITY OF MATHEMATICS. 1 vol. 8ta. 

PART III. 
THE COLLEGIATE COURSE. 

1. DAVIES' BOURDON'S ALGEBRA. 1 vol. Svo. 

2. DAVIES' LEGENDRE'S GEOMETRY AND TRIGONOMETRY. 
8. DAVIES' ANALYTICAL GEOMETRY. 1 voL Svo. 

4. DAVIES' DESCRIPTIVE GEOMETRY. " 

5. DAVIES' SHADES, SHADOWS, AND PERfiPBCnVE- 1 voL tm 
e. DAVtES' DIFFERENTIAL AND INTEGRAL CALCULUS^ «* 



▲. 8. BARNES dt COMPAN \ B PUBLICATIONS. 
Parker* s School Readers, 

NATIONAL SERIES 

I or 

SELECTIONS FOR READING, 

ADAPTED TO THE STANDING OF THE PUPIL. 

In Five Nmnbers. 
BY RICHARD G. PARKER 

AUTHOR OF ^'AIDR TO ENGLISH OO M PO 8 XT 10 nJ' X TGt 



*The fln»t and most elementary Reader takes up the young pupU where the primer 
tod spellings-book leave him. It is still a spolliug-book, as well as a re<ider, the dis* 
■yllnbU's and otlier combinations bcini? marked by hyphens. The selections are 
smiple, but not too simple. A second reader introduces dialogue, with topics of minor 
monds, natural history, fables, &c. A third, geof^raphical subjects, and others, adTano* 
ing in interest and mGntal requisition. Each of these is illustrated with neatly executed 
wood-cut<<. Th(^ I'ourth reader is an advance upon the others into the regions of classic 
literntuns and includes some of the best works of the best authors. These are varied 
Vi seiectiori, ^'rave and (;ay, historical, narrative, the essay, poem, &.c, and have a fyesh 
and ntiractivo look to the student. 

^Tlio Rhetorical Reader is the concluding volume of the ascending scale of 
books for readi!i-s, by Mr. Parker. The selections are excellent, for variety of tone, 
modulation, and iKTmanont classical interest. We are glad to see some solid 
old favorites araon-jf them, from Shakspeare, Dr. Johnson, Goldsmith, and others. 
It is a proof of Mr. Parker's contempt for stupid pedantry, that he hsis the courage to 
present in a school-book, Dickens' account of Dr. Dliniber's forcing establishment; 
and it is another proof of candor that IJndley Murray is handsomely spoken of, and 
quoted at length, in the intnMiuction. This j)art of the author's work is miu-ked by 
its ingenuity and practical character. Mr. Parker has worked honestly and fairly, juid 
is entitled to his hit in the prefm^e at Hhe UKxlern art of selecting from the productioni 
of editt)r8, members of school committees, and others, whoso vimity might perhnps aid 
the circulation of his work.' Mr. Parker lirofesses to have found no royal or republican 
road to le.uiiing, but he has cerUiinly very agreeably lightened the labors of th« 
journey, lie has worked in the si)irit of hi« selection from Coleridge : 
*0'er wayward childhood wouldst thou hold Qrm rule, 
And sun thee in the light of happy fac(« — 
Love, Hope, and Patience, these must be thy graces.' '' 

Ijiterary World, 



** Those of our readers who have young children, or are in any manner interested in 
the etlucation of youth, should examine these Readers. We speak knowingly when we 
■ay that they are far superior to any heretofore compiled, and we should be gUd to 
■»« them introduced into every school in the country.'' — American Keystone, 



*^ Parker's Scries of Reading Books appear to mo to be admirably adapted to thea 
Intended purposes. The original matter with which they are inter^}er8ed is unique 
and striking in its character, oftentimes conveying, in ^well-told language,' and in an 
iu9lruclive and interesting maimer, well-adapted hints on the very business in hand-» 
the art of reading Their nionil tone is excellent, the lessons conveyed truthful, and 
well calculated to inspire habits of thought and reflection — the great objects of every 
good teachor't ambition. 

t'R. 0. CUANDLER, Pria. Allentown (Pa.) Academy." 
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Parkcr^a Natural Philosophy . 



NATURAL AND EXPERIMENTAL PHILOSOPHY. 

FOR SCHOOLS AND ACADEMIES. 

BY 11. G. PARKER, A. M , 

JhUkiT oj •^ Rhetorical Beader,^ ^Exercises in English Comp«nti4m,'* **OuiUma. 

of History,^ etc^ etc. 

L PARKER'S JUVENILE PHILOSOPHY. 

IL PARKER'S FIRST LESSONS IN NATURAL PHILOSOPHY 

III. PARKER'S SCHOOL COMPENDIUM OF PHILOSOPHY. 

Fhc use ol' K;iuK>l {tp])nr:ttus for ilhislniting and cxemplifjing tho principles of Notura 
aiul r.xiHTiuKMilul Piiil():4()pliy. has, within the liist few yours, become so f^euerul as 
to romii-r i)v.'crs5.iry :i work '»hic:h should combine, ii» the same course of iustructiooi 
the tii'Oiy, wilh n full di'scripiion ol the nppiirutus necossyry for illnstrution and 
exptM-imcnt. The work of Profeiaor Parker, it is contidontly believed, fully meets that 
requircmi-nl. It is al&u very full in the gcnend facts which it presents — clear and 
concise in its style — and entirely scitrntiiic and natural in its arran^^'ement. 



"'I'liiswork is better adapted to the ])n-M>ut ;«tute of natural science tiian any othtl 
•Imilar production with which weaie ac<iuahited." — tVaync Co. IVhig. 

^ Tills is a bchool-book of no mean pretensions and no ordinary yalae.''7—^/6ajiif 
Spectator. 

" We i>redict f»r this valuable and beautifully-printed work tho uonost succeaa."— • 

JVcicark iJaiiij .tdecrtiscr. 

" The present volume strikes us as havinf? very marked merit."— JV. Y, Courier, 

^' it »(>iMns to me to have hit a happy medium between the too simple and Uio two 

abalra-.t.'' — U. .7. Siuith^ Principai of Lt'crstvr Actulciinjy Muss. 

" I hav** UM liositaliun in savin:? thnt Parker's Naturi.l PhM.jsopliy is the m(>st valtmbla 
elenii'ntary work I l)::ve seen." — Gubcrt Lni'triion liujte, Pr.if. J^'at. Phil. A". Y. City, 

"Iain hajipy to s;iy thut Parker's Philosopliy will be intnyluced and adopted in 
' Victoria ('i,li«'U'<',' at tlu! cumnuMiccmtiit of the next colle.(?iate year in autumn ; and I 
hooe Sii.il Villi t>e but tho comnK'ncenientorihe use of so vahmbleim elementary work 
m onr s. luxjis in this comilry. The small work of Paiker's U'urker's Fii-sL Lestoup) was 
InlriKiucwl the last term iu a primary cla?=s of llie institution referred U), and th«it with 
givai *ucce."H. I intend to n*comm<'nd its use shortly into the modfl school in this city, 
and tli« liir^^cr work to the studi-nts «)f the j)rovincial Normal School." — E. Rycrson, 
tfu/icriiitiiitlfiit of Puliic I lis' ruction of Cpi'-.r Canada. 

•* I liavi^ <-xaminud ParkcT's 1 irs't Lessons and Compendium t>f Natural and Expcri- 
uejit.tl Pliilosophy, and am much pleased with tiiem. I have lonu: felt dissatisfaction 
;\iili lli«' Tixl-Iiooks on this sul<|«'Ct nio-t in !>»• in this section, auvl am hapjiy now lo 
•hid l;<j:iksthat I Ciui recommend. I shall inLrodiicethem immediately into my si.hool.^ 
(Itt'iiiii Orciittn, Principal of Tketfor-l .Acndt my., ycrtnoHt. 

^ I have no hesitation in prouounoni:; it the h-nt work on the subject now published 
V^ c >h.:l! lus.' it hc-re, and 1 have already secured its adoption in some of the hi|^ 
tSiOoh ; ud ac;demiej in our vicinity." — «V. 1). J.,rsrfrett^ ^'vp.of IVarren Public Schools 

^ We art; £;1ad to sfio this littlt? work on ntitural phiIoSi)phy, because the amount ol 
■, il iMhle iniormatiou under all these heads, to bts ^auied from it by any little b(/y m 
j\rL is ine-timabl *. It puts them, too, upon the rlu'ht track after knowh-dcte, and pi^ 
veri.r) tl>eir mimis fiom bein:? weakened anil wastctl by the sickly sentimentality d 
LaiTfi, novels, iiud pwtry, whicli will always occupy tho iittentiou of the mind wh«f 
Mthiug more lueTul has taken poaeesaion oSVu^—Missitsi^fui, 
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A. S. BARNES k COMPANY S PUBLICAT |ON8. 
Chamben* jSdueational Oovrse. 

CHAMBERS' EDUCATIONAL COURSK 

THE SCIENTIFIC SECTION. 
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Bw Mmbtb. Qiambeni have employed the flrat proflaason In Scotland in the prepam 
tfon of these works. They are now oflered to the schools of the United StateS) undH 
flie American revision of D. M. Rkesi, M.D^f LL.D., late Superintendent ff PuUm 
tehools in the eity and county </ JVeao York. 

I. CHAMBERS' TREASURY OF KNOWLEDGE. 

II. CLARK'S ELEMENTS OF DRAWING AND PERSPECTIVE. 

III. CHAMBERS' ELEMENTS OF NATURAL PHILOSOPHY. 

IV. REID & BAIN'S CHEMISTRY AND ELECTRICITY. 

V. HAMILTON'S VEGETABLE AND ANIMAL PHYSIOLOGY 
VI. CHAMBERS' ELEMENTS OF ZOOLOGY. 
VII PAGE'S ELEMENTS OF GEOLOGY. 



**It la wen known that the original publishers of these works (the Messrs. Chambers 
frf Edinbni^h) are able to cosiipaiid the beet talent in the prepnrutiou of their books, 
■nd that it is their practice to deal faithfully with the public. This suries will not dis- 
appoint the reasonable expectations Uiiis excited. Tht^y are elementary works pre- 
pared by authOTS in every way capable of doini^ justice to their respective undertakings, 
and who have evidently bestowed upon thenii the necesMiry time and labor to adapt 
Qiem to their purpose. We recommend them to teachers and pjireiits with confidence 
If not introduced as clasfr-books in the school, tliey may be used to excellent advantage 
in general exercises, and occasional class exorciiies, for which every teacher oujrht to 

E' le himself with an ample store of materials. Tlie volumes may be hud separato- 
ui the one first name<l, in the hiuids of a teacher of tlie youni^er chissea, mi^ht 
h an inexhaustible fund of amusement and iiii^truction. To;;cther, they would 
constitute a rich treasure to a family of intelligent children, and impart a thirst for 
knowledge.*' — yennont Chronicle, 

"Of all the numerous works of this class that have been published, there are nmie 
fliat have ac(iutred a more thoroughly deser\'t<d and hii;h rep\itation than this series. 
The Chambers, of Ekliuburprh, well known as the careAiI ajul int('lli(;ent publishers of 
A vast number of works of much importance hi the educational world, are the fatben 
of thill «ries of books, and the American editor has exercised an unusual degree of 
J^Klgment in their preparation for the use of schools as well as private families in this 
mfBoOiyJ^—PhUad, Bulletin. 

<*The titles fu-nish a key to the contents, ami It is only necessary for ns to say* that 
tt» material of each volume is admirably worked up, presenting with sufHcient nilneM 
Md with much clearness of method the several subjects which are treated."— C^ 
Qaxette. 



\ * Wa notice these works, not merely because they are school books^ but for the pw^ 

|Me dr expressinff ovj thanks, as the ^advocate* of the educational interests of Ose 

jEieeple and their diildren, to the enteiprismg publishers of these and many other val* 

maJbU works of the aame character, the tendency of widch is to diffuse useful know 

Jjf^ff Uutnufioat the nmsea, for the good work ihOT ore doings and the hope thai 

^MV' 0wanimajr be commeogarate with their dewrta.^— JWoiiw Sekaol JIAootste. 
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